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ur new Turbo 

Pascal? 4.0 is so 

fast, it's almost 
reckless. How fast? 
Better than 27,000 lines 
of code per minute. That's 
much faster than 3.0 or 
any other Pascal compiler 
and the reason why you 
need 4.0 today. 


Pascal. The fastest 
and the best. 


If you're just now 
learning a computer lan- 
guage, learn Pascal. If 
you re already program- 
ming in Pascal, you re 
programming with a 
winner because Pascal is 
the worldwide language 
of choice. Pascal is the 
most popular language 
in university computer 
science classes and with 
computer enthusiasts 
who appreciate Pascal's 
modern programming 


YES 


Pascal 4.0 Upgrade Dept. 
Borland International 
4585 Scotts Valley Drive City 
Scotts Valley, CA 95066 " 


structure. It's powerful, 
coherent, easy to learn 
and use—and with Turbo 
Pascal 4.0—faster than 
ever before. 


Turbo Pascal: 
Technical excellence 


Gommitment to tech- 
nical excellence and 


superiority also means 
commitment to detail, 
however painstaking, and 
that takes time. 4.0's pre- 


Name 
Ship Address 


Ip 


The fast lane is fas 


decessor, Turbo Pascal 
3.0 is the worldwide 
standard, and with Turbo 
Pascal 4.0, we ve bet- 
tered that standard. 4.0 is 
clearly the world's fastest 
development tool for the 
[BM? PS/2 series, PC's 
and compatibles—and the 
world's favorite Pascal 
compiler. 


4.0 breaks the 
code barrier 


No more swapping 
code in and out to beat 
the 64K code barrier. 
Designed for large pro- 
erams, Turbo Pascal 4.0 
lets you use every byte of 
memory in your compu- 
ter. You paid for all that 
memory, now you can use 
it freely. 


For the IBM PS/2 and the IBM and 
Compaq families of personal computers 
and all 10096 compatibles. 


| I want to upgrade to Turbo Pascal 4.0 
Ф and the 4.0 Toolboxes 


Registered owners have been notified by mail. If you are a registered Turbo Pascal user and 
have not been notified of Version 4.0 by mail. please call us at (800) 543-7543. To upgrade if 
you have not registered your product, just send the original registration form from your manual 
and payment with this completed coupon to: 


State 


Telephone ( | 


This offer is limited to one upgrade per valid registered product. It is good until November 30, 1987. Nol good with any other offer from Borland. Piease allow 4 to 6 
weeks for delivery of Toolboxes. 


Dutside U.S. make payments by bank drait payable in U.S. dollars drawn on a U S. bank CODs and purchase orders will not be accepted by Borland 


fer than ever before! 


| TURBO PASCAL» 
1% 


EU 


4.0 uses logical 
units for separate 
compilation 


Pascal 4.0 lets you 
break up the code gang into 
"units," or chunks." These 
logical modules can be 
worked with swiftly and 
separately—so that an 
error in one module is 
seeable and fixable, and 
you're not sent through all 
your code to find one error. 
Compiling and linking these 


flash because your compil- 
ing horsepower is better 
than 27,000 lines a min- 
ute.* And 4.0 also includes 
an automatic project Make. 


4.0's cursor 
automatically lands 
on any trouble spot 


4.0's interactive error 
detection and location 
means that the cursor 
automatically lands where 
the error is. While you're 
compiling or running a 
program, you get an error 
message at the top of your 
screen and the cursor flags 


the error's location for you. 


4.0 gives you an 
integrated program- 
ming environment 


4,075 integrated environ- 
ment includes pull-down 


automatically saved and 
shown in the output 
window. You can Scroll, 
Pan, or Page through all 
your output and know 
where everything is all the 
time. Given 4.0's integra- 
tion, you can edit, compile, 
find and correct errors—all 
from inside the integrated 
development environment. 


You ll never lose your 
mind, because 4.0 
never loses your place 


Whenever you re-load 4.0, 
it remembers what you and 
it were doing before you 
left. It puts you right back 
in the editor with the same 
file and in the same place 
as you were working last. 


“Нил on an 8 MHz ІВМ AT. 


"е within 60 days of purchase this product does nol perform in 
accordance with our claims, call our customer service department, and 
we will arrange a refund. 


All Borland products are trademarks or registered trademarks of Bor- 


menus and a built-in editor. 
Your program output 18 
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Please check box(es) Sugg. Retail Upgrade Price* Serial No. 
O Turbo Pascal 4.0 Compiler $ 99.95 $ 39.95 
© Turbo Pascal 4.0 Developer's Library 395.00 150.00 
(includes Turbo Pascal Tutor and all Teolboxes; must be ordered with Compiler) 
O Turbo Pascal Tutor 69.95 19.95 
O Turbo Pascal Database Toolbox 99.95 29.95 
о Turbo Pascal Graphix Toolbox 99.95 29.95 
O Turbo Pascal Editor Toolbox 99.95 29.95 
O Turbo Pascal Numerical Methods Toolbox 99.95 29.95 
CQ Turbo Pascal Gameworks 99.95 29.95 
Total product amount $ 
CA and МА residents add sales tax $ 
Shipping and handling* $ 
Total amount enclosed $ 
Please specify diskette size: O ои” O 3%” Payment: O VISA O MC O Check O Bank Draft 


Credit card expiration дае: 7 
cad* L [ E E] LI LI ІІ ІІІ ІІ 11! BM 12/87 


“Іп US please add $5 shipping for each product ordered or $15 for the Compiler and Developer's Library. Oulside US please add $10 shipping and handling for each 
product ordered or $25 for the Compiler and Developer's Library. 


tTo qualify for the upgrade price you must give the serial number of ihe equivalent product you are upgrading 


acord used by Intr ana MsDos ) 


case Integer of 
- (AX,BX,CX,DX,BP,SI,DI, DS,ES,Fiag=z: 
2 


1: (АІ, АН, BL, BH, CL,CH, DL, DH: Byte) 


uf a 


end; 
and untyped-file record ) 


ecord 
Handle: Word; 
Mode: Word; 
RecSize: Word; 
Private: array(1..26) of Byte; 
UserData: array[([1..16) of Byte: 
Wm ms moo m na X FN IQ\ of Char; M 


ogram in the 
fast lane with 
Вогіапа 8 new 


Turbo Pascal 40. 


Nows the time 
for a fast decision: 
Upgrade now to 40! | 


Compatibility with 
Turbo Pascal 3.0 


We've created 4.0 to 
be highly compatible with 
version 3.0 and included a 
conversion program and 
compatibility units to help 
you convert all your 3.0 
programs to 4.0. 


Highlights of 
Borland’s new 
Turbo Pascal 4.0 


= Compiles 27,000 lines 
per minute 

= Supports >64K programs 

« Uses units for separate 
compilation 

« Integrated development 
environment 


« [nteractive error 
detection/location 

= Includes a command line 
version of the compiler 


4.0 also 

= Saves output screen in a 
Window 

= Supports 25, 43 and 50 
lines per screen 

= Generates MAP files for 
debugging 

= Has graph units including 
CGA, EGA, VGA, MCGA, 
3270 PC, AT & T 6300 & 
Hercules support 

= Supports extended data 
types (including word, long 
integers) 

e Does smart linking 

= Comes with a free revised 
MicroCalc spreadsheet 
source code 


4.0 is all yours for only $99.95 


Sieve (25 iterations) 


© | Two Pascal 40 | Тито Pascal 3.0 
Size ol Executable File 2224 bytes 11682 bytes 
Execution speed 9.7 seconds 


Sieve of Eratosthenes, run on an 8MHz IBM AT 


9.3 seconds 


---- 


Since the source file above is too small 10 indicate а difference in compilation speed we compiled ош GOMOKU program from Turbo Gameworks to give 


you a true sense of how much faster 4.0 really is! 


Compilation of GO.PAS (1006 lines) 


Compilation speed 
Lines per minute 


GO.PAS compiled on an 8 MHz IBM AT 
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Turbo Pascal 4.0 
2.2 seconds 


Turbo Pascal 3.0 


3.6 seconds 


16,750 


60-Day Money-Back Guarantee** 


For the dealer nearest 
you or to order call 


(800) 543-7543. 
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by James Cavuoto 
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In Depth/223 


Modeling the Brain Бу Matthew Zeidenberg 

A neural-network approach to natural-language 
processing and similar problems may be the key to 
building systems that "learn." 


The Intelligent Assistant 

by Gary G. Hendrix and Brett A. Walter 

The design decisions behind Q&A 's natural-language 
interface. 


DOS in English 5y Alex Lane 
A Turbo Prolog program can get your message across 
to an IBM PC in your own words. 


Natural-Language Processing in C 
by Herbert Schildt 
Opening the door for direct human-computer dialogues. 


FEATURES 


Ciarcia's Circuit Cellar: 

Build the Circuit Cellar IC Tester 

Part 2: Software and Operation 5y Steve Ciarcia 
Turbo Pascal software makes this inexpensive tester 
possible. 


Information Theory Бу Ramachandran Bharath 
Measuring how much information a message contains. 


The State of Chinese Computing by John Н. Maier 
The twenty-first century might be the century 
of the Pacific Basin. 


Three-Dimensional Perspective Plotting 

by Tyrone Daulton 

With perspective, you can realistically depict a three- 
dimensional object on a two-dimensional screen. 


Ferret: An Image Processor by Clifford Harris 
The age of visual discovery in astronomy is drawing to 
a close as electronic devices replace human observers. 


Mapping the World in Pascal 

by Robert Miller and Francis Reddy 

Five procedures that let you map the Earth 
on a computer. 


Mimicking Mountains by Tom Jeffery 
This toolbox lets you model random fractal surfaces 
and do three-dimensional plotting. 


Section art by Greg Harlin/SRW Inc. 
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Smarter Artwork 


Three years ago, Wintek engi- 
neers created smARTWORK to 
reduce the time and tedium of 
laying out their own printed-circuit 


New smARTWORK Features 


(1 Silkscreen layer for component 
placement and identification 


O Text capabilities for ail three 


layers 
boards. Thousands of engineers О Selectable trace widths and 
have since discovered the ease of pad shapes and sizes 


use and sophistication that makes 
SMARTWORK the most popular 
PCB CAD sofiware available. And 
thanks to them, smARTWORK keeps 
getting better. 


O User-definable library 


O Ground planes created with a 
single command 


O Solder-mask and padmasier 
plots generated automatically 
O Quick printer 2X checkplots 


П Additional drivers for printers 
and plotters 


О Optional drill-tape and 
Gerber photoplotter utilities 


O AutoCAD? .DXF file output 

O Completely updated 

manual 

L] 800 number for free 
technical assistance 


smARTWORK transforms 
your IBM PC into a PCB CAD system 


Interactive routing, continual 
design-rule checking, pad shav- 
ing, and production-quality 2X 
artwork have always been a part 
of sm ARTWORK. And now that 
many customer suggestions have 
become a part of the software, 
sMARTWORK is an even better 
value. That's why we 
Offer it with a thirty- 
day money-back 
no-nonsense 
guarantee. 


| 2" by 4" section of a 10" by 16" double- 
| sided board with silkscreen layer 


Using an Epson or IBM dot-matrix 
printer, you can create 2X artwork and 
4X or 2X checkplots in a fraction of the 
time hand-taping requires 


Current Versions 


HiWIRE 
smARTWORK 


V4 0r2 
94,30 


SmARTWORK Keeps 
Getting Smarter - 


NEW 


Autorouter Included 


Camera-ready 
. 2Xartwork from an HI or HP pen plotter 


The Smart Buy. Guaranteed. 


Still priced at $895, sm ARTWORK 
is proven, convenient, and fast. 
Our money-back guarantee lets 
you try smmARTWORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and put 
SMARTWORK to work for you 
tomorrow. That's smart work. 


System Requirements 


O IBM PC, PC XT, or PC AT with 384K 
RAM, and DOS V2.0 or later 

О IBM Color/Graphics Adapter with 
RGB color or B&W monitor 

O IBM Graphics Printer or Epson 
FX/MX/RX-series printer, and/or 

O Houston Instrument DMP-40, 44, 42, 
51, 52, or Hewlett-Packard 7470, 
7475, 7550, 7580, 7585, 7586 pen 
plotter 

О Optional Microsoft Mouse 


Wintek Corporation 

4804 South St. 

Lafayette, IN 47904 

Telephone: (800) 742-6809 

In Indiana: (347) 742-8428 
Telex: 70-9079 WINTEK CORP UD 


"smARTWORK", "Wintek", and the Wintek logo are registered trademarks of 
Wintek Corporation. “AutoCAD” is a registered trademark of Autodesk, Inc. 
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EDITORIAL 


The *B" Word 

If you want to make a BYTE editor cringe 
these days, mention the “В” word: 
benchmarks. We're in the midst of a 
major overhaul of our current standard 
benchmarks, and it's proving to be an 
enormous task. 

BYTE has more experience in bench- 
marking personal computers than just 
about anyone: More than 10 years ago, in 
our third issue, we proposed some pre- 
liminary benchmarks for testing the rela- 
tive merits of machines like the 8008- 
based Scelbi-8B and the 6800-based 
Altair 680. (Yes, the Intel and Motorola 
partisans had already broken into armed 
camps.) 

Of course, by today's standards, those 
early metrics were neither sophisticated 
nor comprehensive. But, even then, 
BYTE's broad coverage was such that 
you could make comparisons both within 
and across brands and within and across 
chip families. From day one, we've com- 
pared machines that are similar and ma- 
chines that use wholly different CPUs 
and widely differing architectures, and 
we've also compared the software that 
runs on those machines. 

When you think about it, the only way 
comparisons really make sense—and the 
only way they live up to their promise—is 
if they avoid tunnel vision. It's never 
enough simply to know how hardware 
and software products stack up for a sin- 
gle chip family, or worse, for a single 
brand. With incomplete or one-sided in- 
formation, how can you possibly make 
informed decisions about which products 
are best for the task at hand? (By way of 
analogy, imagine trying to decide what's 
the “best” vehicle for your family by 
checking the specs on just one product 
line from, say, Ford.) 

In time, our first informal metrics 
evolved into a formal suite of bench- 
marks. They served well for a number of 
years. Some, in fact (like the prime-num- 
ber Sieve of Eratosthenes), have gone on 
to become virtual industry standards. But 
with the proliferation of 32-bit hardware 
and software, the old standards come up 
short. 

How do you fairly and accurately run 
benchmarks in a multitasking environ- 
ment? How can you ensure that a clever 
compiler doesn't optimize your high- 
level-language benchmark into meaning- 
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lessness? For that matter, how do you 
work around the fact that very new hard- 
ware may not have any software designed 
to take advantage of the new features? Or, 
if you're working at the chip level, how 
can you ensure that a timing test of, say, 
register moves has any bearing on real- 
world applications? 

“Tweaking” is another can of worms. 
If you choose, you can optimize your 
benchmark tests to use every available 
trick to wring speed out of a given piece 
of hardware or software. But then, to be 
fair, you have to similarly optimize the 
benchmark for every other product you 
test. This is neither practical, nor true to 
the concept of benchmarking, which is 
supposed to apply the same unvarying 
standard in each test. 

Tweak recklessly, and you've thrown 
away the ability to make direct, head-to- 
head comparisons. But if you don 't opti- 
mize, you're omitting factors that could 
be crucial to performance. 

And then there's obsolescence: 
There's no point in writing new bench- 
marks that will be instantly useless when 
the 486 and 030 machines debut. 

The list of potential pitfalls goes on and 
on. On the whole, designing benchmarks 
is about as neat, clean, and simple as 
nailing jelly to a tree. 

Of course, there are answers to these 
and the myriad other issues that arise in 
benchmarking 32-bit systems, and we be- 
gan exploring new benchmarks as soon as 
the first 32-bit systems appeared. By 
midyear, we presented early working 
versions of some of our new benchmark 
programs. 

As of now, we've gained an enormous 
amount of experience with the Macintosh 
II and numerous other 68020-based prod- 
ucts; this is also true with the PS/2 Model 
80, Compaq 386, and many other 80386- 
based machines. We've also gotten to 
know several different multitasking oper- 
ating systems and climbed the learning 
curve of a number of compilers for 32-bit 
systems. 

No less important, we've learned what 
you want in benchmarks: Through an in- 
formal telephone poll of hundreds of 
BYTE readers and a major, statistically 
rigorous editorial survey, we've found 
that you want both low-level and high- 
level tests—nitty-gritty, technically de- 
talled benchmarks, coupled with tests 


that are more general and applications- 
oriented. You don't want “blind” bench- 
marks: You want to know exactly what 
our benchmarks are, what they measure, 
and where they came from. 

With this information in hand, we're 
developing the specifications, method- 
ologies, and code for a new suite of 
benchmarks that will let us accurately 
gauge the relative performance of ma- 
chines from both the Intel and Motorola 
camps and the software they run. We're 
focusing first on system-level tests— 
CPU, FPU, memory, video/graphics 
subsystems, diskand peripheral I/O, and 
others. 

In some cases, we'll adopt existing, 
widely accepted benchmark tests; in 
others, we'll work from scratch to devel- 
op original benchmarks that fill in the 
gaps between the readily available Fibo- 
nacci numbers, Dhrystones, and such. 
But in all cases, our new benchmarks will 
retain the traditional and unique strengths 
of BYTE's benchmarks: You'll be able to 
use them to make comparisons across 
brands and across chip families. 

As the work on the new benchmarks 
progresses, we're actively soliciting help 
from two outside sources. We're already 
working with recognized experts in the 
field: You'll see some of their best work 
in an upcoming In Depth section. 

The other source is you. We want 
BYTE's new benchmarks to serve your 
changing needs—to give you the kind of 
information you need to make informed 
judgments about the welter of new hard- 
ware and software on both sides of the 
Intel/Motorola schism. 

Your comments and opinions are al- 
ways welcome by mail and phone or, bet- 
ter yet, via the benchmarking conference 
and the very active benchmarking topic 
in the supermicros conference on BIX: 
BIX is perhaps the best place for discus- 
sions of benchmarking because the elec- 
tronic medium makes it almost ridicu- 
lously easy to share preliminary code and 
to gather a wide range of opinions quick- 
ly. On BIX, helped by the collective ex- 
pertise of the participants, the new 
benchmarks can evolve quickly and with 
a high probability of success. 

We invite your participation. 

—Fred Langa 
Executive Editor 
(BIX name “flanga”’) 


Give yourself a business advantage. Free. 


It's a special edition of BusinessWeek's 
Business Advantage" software, a $50 value, 
free on the 11th disk in specially marked 


10-packs of Maxell MD2-D and MF2-DD disks. 


This business simulation software puts you 
at the helm of Microsoft in its battle wit 
other titans of the software industry. 

It's fun, informative and free at your 
favorite Maxell dealer, while supplies last. 
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The new Diconix 300w So quiet, so small, so fast, it$ the 
for the Diconix 150. Before you decide 


only wide-carriage plain paper printer you could mistake 
maPC printer, reflect on this. 
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3100 Research Boulevard 
Dayton, Ohio 45420 
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MOVE UP 
TO 

NEW LINE 
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= 


FROM 
HOUSTON 
INSTRUMENT 


Prepare to be impressed. Meet the 
new line of high-performance plot- 
ters from Houston Instrument." 
HI's sleek new DMP-60 series is 
designed to impress even the most 
demanding CAD professional. 

Discover unprecedented 
flexibility —blended with ultra-fine 
resolution, speed, and software 
compatibility. Benefit from HI's 
rigorous standards for quality, relia- 
bility, and service. All at prices 
starting from $4,695.* 

Watch the DMP-60 series double 
as a scanner with HI's unique 
SCAN-CAD™ option. Quickly pro- 
duce multicolored drawings when 
you use the Multi-Pen adaptor. Plot 
several originals— without tying up 
your PC when you add НГз buffer 
expansion board. 

Select media as small as 84" x11" 
or as large as 36" x48". Load either 
DM/PL" or HP-GL 758X-compatible 
software. Then watch as your plot- 
ter quickly produces a drawing 
polished to a precise resolution of 5 
ten-thousandths of an inch. Smile 
when you see smoothly formed circles, 
curves, and lettering. 

Explore HI's host of support 


programs including an overi ight 
plotter-replacement service. And 
then relax, knowing that HI's new 0 
plotters rest on 27 years of | | 
engineering excellence. 

Move up. То a fine, new line. From 
Houston Instrument. Begin by call- 
ing 1-800-444-3425 or 512-835-0900 
or writing Houston Instrument, 

8500 Cameron Road, Austin, TX 
18153. 


*U.S. suggested retail price. 


A DIVISION OF AMIETEK 


Houston Instrument, SCAN-CAD, and DM/PL are 
trademarks of AMETEK, Inc. 
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in technology and the microcomputer industry. 


Experimental Speedup Card Puts Mac Plus 


on the Fast Track 


А prototype accelerator board for the 
Macintosh Plus may enable that machine 
to crunch numbers 200 times faster 

than is currently possible. Different ver- 
sions of the speedup board will operate 
at different speeds; the fastest will be 
built around a 25-megahertz Motorola 
68020 CPU. Other versions will execute 
at slower speeds, depending on 
whether a 12-, 16-, or 20-MHz 68020 is 
used. All versions will also include a 
20-MHz 68881 coprocessor, Zylink and 
Altair multiple gate array chip sets, 

and five PAL chips. The card is being 
developed concurrently in San Fran- 
cisco and Mexico by a small company 
called Whizzard Works. 

“We can clearly see a minimum per- 
formance improvement of 10 or 12 times 
for normal processing with the 25-MHz 
board," Whizzard Works president 
Howard Waldron told Microbytes 
Daily. “We are a little in doubt of what 
the upper limit should be, but I 
wouldn't be surprised to see up to 200 
times for straight number-crunching 


operations." Waldron claimed that the 
12-MHz version of the board will have 
a minimum performance that is 3 
times greater than the standard Mac 
Plus for normal processing, while the 
16-MHz card will have "something in 
the range of 5 times for normal pro- 
cessing and 100 times for number 
crunching.” 

Waldron, who wants to patent his 
method of attaching the accelerator card 
to the Mac's on-board CPU, said the 
board incorporates ROM caching for in- 
creased speed, and all wait states have 
been eliminated. Both 12- and 16-MHz 
boards will have 4 megabytes of 120- 
nanosecond dynamic RAM, while 20- 
and 25-MHz boards will have 2 mega- 
bytes of 100-ns CMOS memory. 

The unnamed accelerator board has 
been through several critical trouble- 
shooting stages. When we last spoke 
with Waldron, he was planning to run off 
eight beta boards—two for each fre- 
quency range—before offering the card 
as an OEM product. 


High-Speed PCs Pose Problem 
for Some Low-Cost Graphics Cards 


High-speed personal computers and in- 
expensive EGA cards don't always mix, 
as some system integrators and users 
are finding out. But the blame can't be 
put onthe EGA cards in every case, 

say adapter vendors, because cheaply 
engineered high-speed machines are 
sometimes a contributing factor as well. 
The most common manifestation of the 
problem that users are experiencing is an 
error condition on power-up. In these 
instances, the system intermittently rec- 
ognizes the ROM BIOS. The solution, 
say users, is to keep resetting the ma- 
chine until the card catches hold. 
Sometimes, allowing the machine to 
heat up for a while helps. 

The cause of the problem, according 
to manufacturers contacted by Micro- 
bytes Daily, is twofold. On the one 
hand, some low-grade EGA cards aren't 
built with enough tolerance to handle 


the higher CPU and bus speeds. On the 
other hand, many clone makers are 
cutting corners to achieve higher speeds 
and lower costs. Consequently, bus 
speeds are running greater than the 8- 
MHz level defined by de facto PC stan- 
dards—and low-tolerance adapter cards 
just can't keep up. “Controlling the 
bus speeds while increasing the CPU 
clock speed is a more complicated 
engineering task and costs more money 
because additional chips are required, " 
says Mir Ali of Advanced Micro Re- 
search Inc. (Redwood City, CA). 
“Some of the Taiwanese and other 
clones run the bus and everything else 
faster, and that usually kills compatibil- 
ity." Most big-brand personal com- 
puters, including IBM, Compaq, PC's 
Limited, and Tandy, adhere to an 8- 
MHz bus speed. 


continued 


Nanobytes 


Real-time software engineers 
need their own specialized soft- 
ware, Ready Systems (Palo Alto, 
CA) president Aryeh Finegold 
says, so the company came out 
with an integrated set of design 
tools for real-time embedded 
software systems. With CARD- 
tools (the CARD stands for com- 
puter-aided real-time design), an 
engineer could design a system 
around, say, a 68000 micro- 
processor, then check and verify 
its performance, and then “ substi- 
tute" another processor, say, an 
80386, and compare the system 
performance. “We can tell you 
way before you commit to a line of 
code what will happen in the en- 
vironment," Finegold said. 
CARDtools, which includes 
tools for control map building, 
user-interface prototyping, a 
graphics editor, and a program- 
design language editor and ana- 
lyzer, works on the IBM PC AT 
and compatibles. Prices start at 
%10,000.... Doing the job right 
means using the right tools. 
With that in mind, James River 
Corp. (Groveton, NH) has 
worked up a new coated paper 
specifically designed for use 
with laser printers. The Laser 
Ultra paper is coated on two 
sides and can be used to produce 
high-contrast master images for 
camera-ready copy and pasteups. 
In addition to being resistant to 
curling, the paper’s high “wax- 
holdout” property prevents it 
from absorbing rubber cement, 
wax, and other art-department 
adhesives... . Early indications 
point to Bitstream Inc. (Cam- 
bridge, MA), home of renowned 
typographer Matthew Carter, 
setting the font standard for Post- 
Script-compatible page-descrip- 
tion languages. Clone developers, 
including Phoenix Technologies, 
Control-C Software, Bauer Enter- 
continued 
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prises, and Eicon Technology, 
will provide their own character 
generators, while Bitstream will 
provide its Fontware Quality En- 
hancement Module. The mod- 
ule, a 30K-byte program with 
hooks that allow it to be inte- 
grated into PostScript interpreters, 
controls typographic fea- 
tures.... Ata rather moribund 
LaserActive '87, a show spot- 
lighting CD-ROMs, WORMs, 
videodisks, and optical-storage 
systems, Optical Media Interna- 
tional (Los Gatos, СА) intro- 
duced a complete CD-ROM pub- 
lishing workstation based on an 
IBM PC AT. The deskTOPIX sys- 
tem lets publishers go from raw 
data to videotape, write-once 
optical disk, or direct to a CD 
mastering system, and from there 
to a finished platter. The setup 
includes an AT, a hard disk drive 
that holds up to 8000 megabytes, 
an 8000-megabyte write-once 
optical disk drive, software that 
lets a hard disk drive act as a CD- 
ROM for development purposes, 
a file-production system that con- 
forms files to the High Sierra 
format, a 2.2-gigabyte tape drive, 
and CD-ROM disk drives. 

Prices start at $12,995.... And 
now some quips and quotes from 
the Seybold seminar on desktop 
publishing: "When we look back 
at 1987, PostScript will be the 
biggest Polish joke of the year," 
said Atex cofounder Charles Ying. 
To which Apple cofounder Steve 
Jobs replied, “With all due re- 
spect to you, Charles, you don't 
know what youare talking 
about.” "PostScript has won, 

but it may be the Apple II of page- 
description languages; there may 
be something that follows it," said 
Bill Hilliard of Phoenix Technol- 
ogies. But why all this talk about 
PostScript compatibility?, some 
asked. “Тһе issue isn’t PostScript 
compatibility," said Andy John- 
son-Laird of PostScript cloner 
Control-C Software. The issue, 
he said, is “LaserWriter compati- 
bility." Phoenix's Hilliard 

talked about the same thing. “Ош 
target is to be functionally com- 
patible with the Apple Laser- 
Writer,” he said when telling us 
about Phoenix’s PostScript-com- 
patible, uh, LaserWriter-com- 
patible interpreter. 
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PC's Limited (Austin, TX) spokes- 
person Gary Gastineau acknowledged 
that his company has noticed problems 
with several low-priced EGA cards. 
“Yes, we've seen that problem,” he 
said, "and for us, the problem is on the 
[EGA] card." Gastineau said the com- 
pany began noticing the power-up prob- 
lem when evaluating EGA cards for its 
80386 PC, a machine with switchable 
8-/12-MHz bus speeds. According to 
Gastineau, some low-cost EGA cards 
that worked fine at 8-MHz bus speeds 
would not work at 12 MHz. However, 
he pointed out that most higher-quality 
EGA cards did work at 12 MHz without 
any problems. “The higher-end manu- 
facturers have been building enough 
margin into their boards to accommo- 
date the higher bus speeds," he said. 
Manufacturers stress that CPU clock 
speed itself isn't really a factor. "As 
long as you keep tothe 8-MHz bus 
speed, you can run the CPU at any speed 
you want," says Ali. 


Matsushita Plans WORM, 


Matsushita, the large Japanese parent 
company of Panasonic, plans to offer an 
optical write-once, or WORM (write 
once, read many), drive soon. Although 
the company would not disclose details 
such as pricing or availability dates, it 
did say that the drive would use 5 4- 
inch disks with capacities of 200 mega- 
bytes. The write-once disk drive, 
which will be branded Panasonic, will 
probably be similarto the drive that 
Matsushita manufactures for IBM. 
Matsushita will deliver a prototype 
of an erasable optical disk drive next 
year, probably in the third quarter, a 
company spokesperson said. It will 
probably be competing with products 
from Sony, Philips, and Kodak. Matsu- 
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For an EGA card to operate properly 
at the higher speeds, it should have 
120-ns or faster RAM; many “lower- 
quality" cards have 150-ns RAM. Addi- 
tionally, the EGA ROM may not be 
fast enough. 

Apparently the problem is wide- 
spread enough that some adapter makers 
have been getting worried calls from 
OEM customers and users. А spokes- 
person for Video Seven (Fremont, CA) 
said that because of many requests from 
customers, an engineer has been as- 
signed to investigate how much the bus 
speed can be increased without inter- 
fering with the card. So far, Video Sev- 
en's have exhibited enough tolerance 
for bus speeds greater than 8 MHz. 

For the most part, manufacturers 
agree that users should be careful when 
buying extremely low-priced cards, es- 
pecially if there is no guarantee or any 
way of testing the card. “ You're not 
going to know if it works unless you plug 
it in," says Gastineau. 


Erasable Drives 


shita has invested heavily in the phase- 
change scheme, so that's probably the 
technology that will be incorporated in 
the drive it brings to market. In phase- 
change technology, molecules of tellu- 
rium suboxide change from an amor- 
phous noncrystalline state to a 
crystalline state and back again, depend- 
ing on the type of laser beam applied. 
But the company is also studying other 
approaches, including magneto-optical 
(which Sony is using) and dye-polymer 
technologies. One hurdle all the pio- 
neers of erasable optical drives will have 
to leap is the slowness of the units, 
caused partially by the size of the optical 
disk head, which is much bigger than a 
head in a typical magnetic drive. 


CAD Program Uses А! Techniques, Regular- 


Language Front End 


Ап experimental CAD program that 
provides a natural-language front end for 
system designers has been developed 

by a team of engineering researchers at 
the University of Southern California's 
School of Engineering. According to Dr. 
Alice Parker, an associate professor of 
electrical engineering and leader of the 
project, the Advanced Design Auto- 
Mation (ADAM for short) program will 
be usedto create high-level integrated 
circuits and complex digital systems. 
The program applies artificial intelli- 
gence techniques to traditional engineer- 


ing problems to aid designers in the 
early phases of a design project, from 
system specification to completion of 
the functional design. Up to now, these 
steps have had minimal computer 
support. 

"Most people use a natural-language 
system to simply query a database," 
Parker told Microbytes. “With 
ADAM, we are using English to enter 
information about specifications and 
then building designs. We are pulling 
information out of English and putting 

continued 


The error correcting 
modem that ensures 


safe passage for 


your data- 
no matter where 


its traveling. 


The Ven-Tel 2400-33 lets you choose between the two 
standard error correction protocols (X.PC and MNP) at 
ich of a key. So you'll 
rror free connections 
over 350,000 MNP 
ems and with major 

lic data networks using 
'C—like Tymnet, MCI, 
‘stern Union and GE 
21SCO. 

And the 2400-33 not 
nly protects your data, 
t's faster than апу non- 
| error corrected modem. 
t MNP Level 5 data com- 
\ pression can double 
А your throughput up to 
—<=== 4800 bps—and higher 
—À ds mean reduced phone 
c charges and less time spent transmitting. 

So whether you're sending files, downloading expensive 
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folio, you'll know that your critical data is 100% correct. 

The Ven-Tel 2400-33. The only modem that guarantees your 
data a flawless trip... no matter where it's traveling. 


Ven-tTel 


Modems 


Our free booklet,““How To Select The Correct Modem? contains specific information about 
the 2400-33 and our full line of modems. To request your copy, call 800-538-5121. 
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it into a block diagram.” 

As information is entered into the 
program, ambiguities are detected and 
returned to the user for clarification. A 
database that describes the design is then 
automatically created. Parker added 
that "conventional CAD databases can 
tell you how a digital design is con- 
structed and how the parts are con- 
nected. But the ADAM database can 
actually tell you how the design will 
behave. " 

One module looks at the specifica- 
tion information and plans the steps of 
the design process. It also tells the de- 


signer what should be done, and in what 
order. Ап automatic pipeline design 
component enables the program ‘о 
begin a functional specification and 

end up with the hardware required to ac- 
complish that specification while stay- 
ing within the user's constraints,” said 
Parker. “We were the first to do this,” 
she said. In doing so, the program 
quickly evaluates more design possibil- 
ities than the designer could evaluate 
manually. Furthermore, she claimed, 
the designs are more intricate and com- 
plex, since the software keeps track of 
many more details than a designer can. 


The program—written mainly in C, 
although some LISP and Prolog code is 
used—runs under Berkeley Unix on a 
Sun workstation. So far, Parker and her 
associates have had success particu- 
larly with designs that involve signal 
processing. Over the next year, how- 
ever, Parker wants to expand the vocabu- 
lary of the system and the range of pat- 
terns it can use in sentences. She 
estimated that it will be 4 or 5 years be- 
fore a fully implemented, commercially 
acceptable version of the program can 
be developed, but an experimental ver- 
sion may be available within 2 years. 


Telecommuting Project: Transporting Information, Not People 


А pioneer test to study the effective- 

ness of “telecommuting” is scheduled to 
get under way in California this month. 
The 2-year California Pilot Telecommut- 
ing Project will initially involve 200 
state employees, although the project's 
director, David Fleming, told Micro- 
bytes that it will grow throughout the 2- 
year span. 

Instead of physically commuting to 
their offices each day, employees in the 
program will work from their houses 
or from neighborhood offices using per- 
sonal computers, telephones, and ter- 
minals. The California General Services 
Division, which Fleming works for, 
will provide telecommunication equip- 
ment for the neighborhood offices, 
while individual state departments will 


provide computers for those employees 
who don't already have them at home. 
For the most part, employees will still 
report to the office at leastonce a week 
or as needed. 

"Our mission is to establish the 
technology as a work option in state gov- 
ernment,” Fleming said. “Our goal is 
to identify the most effective methods in 
terms of cost, staffing, reduced energy 
consumption, traffic patterns, and air 
quality." 

Participating departments will in- 
clude General Services, Transportation 
and Highways, Franchise Tax Board, 
Fish and Game, and the Energy Com- 
mission. Fleming added that the cate- 
gories of participating workers cuts 
across all levels, including clerical, 


Amiga Program Converts Text to Hand Signs 


А program to help teach sign language 
to people with hearing impairments and 
to those who interact with them has 
been developed by an Ohio State Univer- 
sity researcher. SpeechSign, which is 
written in C, runs on the Commodore 
Amiga and makes full use of the graph- 
ics and sound capabilities of the 
computer. 

Key to the effectiveness of the pro- 
gram are a series of images generated 
from scanned photographs of a per- 
son's hands. In each photo, the person 
creates an individual "letter" of the 
sign-language alphabet. Those images 
are scanned and stored on disk, then 
loaded into memory and displayed when 
a particular "letter" is needed. 


When the program is started, two 
windows appear at the top of the screen, 
and a control panel appears in the 
lower half. In one of the upper windows, 
the scanned hand images appear; in the 
other, the face of a "stick figure" is 
displayed. 

The control panel contains the pri- 
mary data-entry line, where the user 
types in English sentences to be con- 
verted to sign language; below that is a 
line that displays the phonetic equiva- 
lent of the sentence. The control panel 
also lets the user manipulate the speed 
at which the hands will "spell out" the 
sentence, the volume level and pitch of 
the voice output, and whether the 
"speaker" is male or female. Once the 


professional, and management jobs. He 
said that the project will not focus on 
any one job but will attempt to identify 
those parts of a job that don’t have to 
be done at a main office. 

So far, most of the work has been 
done in identifying those people who are 
interested in telecommuting. Fleming 
started by asking for volunteers. Project 
personnel then worked closely with 
each volunteer 's supervisor to determine 
whether the person and the job were 
appropriate for telecommuting. “Тһе 
manager/employee relationship is criti- 
cal," he explained. “Telecommuting is 
based on mutual trust.” 

"What we want to be able to do," 
Fleming said, “15 transport ideas and in- 
formation instead of people." 


English sentence 1s entered, voice output 
"speaks" the sentence. The sign win- 
dow then begins finger-spelling the sen- 
tence while the stick-figure face 
"mouths" the appropriate letters. 

“With this system,” said Manjula 
Waldron, a professor of engineering 
graphics at OSU, “you can teach your- 
self sign language at your own speed." 
Waldron said it wasn't until the Amiga 
graphics and sound capabilities came 
along that it was economically feasible 
to develop a program like SpeechSign. 

Currently, the program is not com- 
mercially available, but versions of it 
have been used by speech specialists at 
OSU, Stanford University, and the Uni- 
versity of Minnesota. 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track 
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing 
and want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BI X to Micro- 
bytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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The AxStar 


Lis 


MEGAHERTZ 30286 


AR. 'ERFORMANCE 

T, АР IT IAL ovr THAT 
= IBM PS/2 MODEL 60: 
INFOWORLD 


_ For about $5300, you could own ап IBM PS/2 Model 60. But for as little as $1100, you 
соціа own a Wells American A» Star that can outperform it. Of course, for nearly the same 
money as an А ж Star, you could also own any number of Asian built no-name clones. 
But then you wouldn't be getting the exclusive ownership advantages that only 
the Ax Star offers. Advantages like an 80286 CPU that runs the new MS OS/2 operating 
system and can also run at 6, 8, 10, 12, 14 апа now...16 MHz! And you wouldn't be 
getting schematics. (Ours are free!) Or GE/RCA on-site maintenance. Or a no questions 
asked money-back guarantee. Oh, and there's one more little item you wouldnt get... 
peace of mind. Wells American has been making microcomputers longer than IBM! 

In fact, we've probably been making microcomputers longer than anybody! 


But hey. who are we kidding? Not everyone cares about quality, reputation, support or 
serviceability. That's why there are mail-order houses. And, as hard as it is to believe, not 
everyone cares about money or performance. Maybe that's why there's IBM (and 
Сотраа?. апа all the others). But, for computer users who do care, there is, fortunately, 

a vendor who also cares.. Wells American. And, wed like to prove it to you. Call us with 
the page number of this ad. It’s worth a big discount on your next Ax Star computer system. 
Call today. 803/796-7800. This offer is limited. 


«> Wells American, 


Corporate Headquarters: 3243 Sunset Boulevard - West Columbia. South Carolina 29169. 803/796-7800 - TWX 510-601-2645 


| 
ІВМ. 052 апа Р5/2 are trademarks of international Business Machines Corporation 
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Él rm told they don't throw many 
parties down in DP. 


So I asked Doug to come up to ours. Dougs 
the real brains behind our new 3B system. Hes 
the reason our computers can now talk to the 
ІВМ in Accounting and the DEC in Manufac- 
tuning. If you know anything about DP. that 
amounted to doing business across the Berlin 
Wall. Doug had a brainstorm and suggested 
AT&T. Their approach is standardizing communi- 
cations between. different systems. I dont have to - 
tell you thats opened some doors around here. We 
owe Doug a lot. 


ATST comes through. 99 


ЫИ tw 
The AT&T 3B Computers 

ATT now offers a full line of departmental workgroup 
computers serving up to 300 users. A rich library of system and 
applications software includes host connectivity, development 
tools, p ing languages, database management, OA, 
and a world of other UNIX? System programs. 

LAN standards: Interfaces to Ethernet*, AT&T ISN, 
STARLAN Network, DECnet"* and more put different depart- 
ments in touch. | 

Industry siandards including IBMt 3270, SNAt, BSC 
and X.25 link mainframe, midrange and micro environ- 
ments. 

Communications software moves data transparently 
between applications via packages like LU 6.2, АТ Document 
Exchange and others. For the full story on AT&T's surprising ЗВ 
барле, call now: 1 800 247-1 ШІ ы E: , 

rom equipment to networking, from computers to 
communications АТ is the right choice. 2. 


*Ethernet is а Кен а ug 

УЕ Спе is a regis ceced trademark: wal Equipment 

TIBM i» a registered rcademark and cn ADR йын Business 
Machines V au 

©1987 AT&T 


Атат 


—  — The right choice. 
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Modules Not Included 

I recently purchased a software product 
called Generic CADD by Generic Soft- 
ware. I based my decision mostly on "A 
CAD for All Incomes" (August), where 
Phillip Robinson reviewed six different 
CAD packages. 

In the article, the information pertain- 
ing to Generic CADD 2.01 had an edi- 
tor's note at the end, stating that the new 
version (3.0) included several features, 
such as autodimensioning, solid fill, and 
cross-hatching, all the features I had been 
looking for in a reasonably priced CAD 
program. When I started using version 
3.0, however, it became obvious that the 
supposedly included features were actu- 
ally add-on modules that must be pur- 
chased separately. 

Judy Trogadis 
Toronto, Ontario, Canada 


Our mistake. Autodimensioning is 
available with the add-on module Auto- 
Dimensioning for $49.95, and you must 
purchase Drafting Enhancements-2, also 
$49.95, to get solid fill and cross- 
hatching. 

To set the record straight, you must 
also purchase AutoConvert, $49.95, for 
DXF file transfers, and Generic IGES, 
$249.95, for IGES file transfers.—Eds. 


QuickBASIC and TSRs 

In the review "BackComm апа Side- 
Talk" by Rob Fixmer (August), an edi- 
tor's note includes the cOmment that 
"Microsoft technical support does not 
recommend using QuickBASIC with any 
terminate-and-stay-resident program.” 

I find this ironic, because efficient and 
careful use of QuickBASIC (which I like) 
virtually requires a program like Key- 
works, which I use. 


LETTERS POLICY: 70 be considered for 
publication, a letter must be typed double- 
spaced on one side of the paper and must in- 
clude your name and address. Comments and 
ideas should be expressed as clearly and con- 
cisel y as possible. Listings and tables may be 


printed along with a letter if they are short 
and legible. 

Because BYTE receives hundreds of letters 
each month, not all of them can be published. 
Letters cannot be returned to authors. Gener- 
ally, it takes four months from the time BYTE 
receives a letter until it is published. 
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and Review Feedback 


| Table I: Fibonacci results in cmForth. | 


Time (seconds) | 


| System 
Mac SE 7.83-MHz 68000 CPU 
| 7.83-МН268881 FPU 264.00 
IBM PC АТ 8-MHz 80286 CPU 
with FPU 8-MHz 80287 FPU 120.96 
Mac Il 15.67-МН2 68020 CPU 
15.67-MHz 68881 FPU 83.70 | 
“ 
MacSE with 15.67-МН2 68020 CPU 
HyperCharger 7.83-MHz 68881 FPU 71.60 
IBM PS/2 16-MHz 80386 CPU 
Model 80 16-MHz 80387 FPU 57.40 
Compaq 16-МН2 80386 CPU 
Deskpro 386 8-MHz 80287 FPU 53.10 
Delta board 4-MHz NC4016 CPU 28.20 
PC4000 22.60 


5-MHz NC4016 CPU 


раина илана 


QuickBASIC compiles only to the de- 
fault drive. If the source files are to be 
kept on a different drive or directory, 
then every time a file is loaded, the drive 
or path has to be typed in again. Working 
on a hard disk or network in a subdirec- 
tory may require typing 10 or 20 charac- 
ters repeatedly. А simple macro is vital 
for efficiency. It also helps the sore fin- 
gers when recompiling six or seven pro- 
grams with a revised common section. 

QuickBASIC is generally а delight to 
use, and it has only a few bugs, but the 
nuisance of dealing with alternate drives 
and paths would result in a rebellion if I 
could not use a TSR program. 

Mike Firth 
Dallas, TX 


Building a Better Arrowhead 
When I received my August copy of 
BYTE, I hurriedly coded into Turbo Pas- 
cal several fractals listed on pages 126 
and 127 of “Creating Fractals” by Wil- 
liam A. McWorter Jr. and Jane Morrill 
Tazelaar. I was most fascinated by Man- 
delbrot's Arrowhead— which, unfortu- 
nately, didn't much resemble an arrow- 
head. In fact, it only developed into two 
sawtooth edges at 30-degree angles from 
each other. 

With some tinkering (and much luck), I 
found that simply providing 12 birth cells 
(the original four in the article repeated 


three times) provided a very clear arrow- 
head shape to the fractal. Iam now forced 
to wonder if there is a more "correct" 
version of the fractal —and what it is. 
Another item of note in my tinkering 
was a variation of the arrowhead created 
by setting D=4 and /to (0,1,2,3,0,1,2,3, 
...]. The shape is a fairly clear arrow- 
head that seems to be tilted at a 45-degree 
angle. Its form almost suggests a three- 
dimensional nature. Very weird. 
Donald A. Tieberg 
Arlington Heights, IL 


Forth and the NC4016 

The New Generation columns "High-Tech 
Horsepower" (July) and "Head to Head" 
(August) listed some comparisons of vari- 
ous personal computers running six bench- 
marks that were given in the July article. 
Table 1 is acomparison ofthe times for the 
first benchmark (an algorithm that com- 
putes the twenty-fourth Fibonacci number 
100 times) on the machines listed in the 
August article, versus times I have 
achieved on two systems using the Novix 
NC4016 Forth Engine. 

I ran the Fibonacci benchmark on the 
Silicon Composers PC4000 PC-compat- 
ible board and its stand-alone Delta 
board. The PC4000 was running at 5 
megahertz, and the Delta board at 4 
MHz. Both were using cmForth as their 

continued 
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. - COMPETITION. . 


_ MEI TH 
ANDITIS US. 


Some nine-wire dot matrix printers hide from the competi- 
tion. Not the new Citizen» MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
anda convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn't enough. Feature by feature these two 
contenders battled. Quiet mode. 240 dpi graphics. Color capability: 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software. [hey were equal. Finally the MSP-50 put its 
80-column print width on the line. Unfortunately, the other machine 
offered 136. 

What was the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want to be considered one of the best, 
you have to be a Citizen in good standing. 

For more information call 1-800-556-1234, Ext. 34. In California 


— 
—— — 


call 1-800-441-2345, Ext. 34. = - 
©1987 Citizen America Nd == С [ TI 7. Е М 


Citizen andthe Citizen logo are tradernarks of 


Citizen Watch Co., Ltd. Printers that run like clockwork. 
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& The original AnthroCart’ .. . —————— ——— 
7» compact, mobile and incredibly 


: | | operating language. The code for the 
strong. New colors, same BYTE benchmarks was written in C. The 


exceptional quality and design. listing below shows the code for the 


| : |. benchmark in C and cmForth. 
Save space. Move equipment 
. around. Trust that it's all safely 
. supported. The AnthroCart. 


Look for our name. 


continued 


Fibonacci benchmark in c. 


#define NTIMES 100 
/*number of times to 
compute Fibonacci value*/ 
#define NUMBER 24 
/*biggest one we can 
compute with 16 bits*/ 


main () 
/*compute Fibonacci value*/ 
{ 
int i; 
unsigned value, 
fib(): 


printf("Fibonacci ($d 
iterations:",NTIMES); 


for (i = 1; і,-МТІМЕ5; 1++) 
value = fib(NUMBER); 

printf ("Fibonacci (%d) 

Vn", NUMBER, value); 

exit (0); 

( 


unsigned fib(x) 
/*compute Fibonacci number 
recursively* / 


int x; 


( 
if (x«2) 
return (fib(x-1) + 
fib (х-2)); 
else 
return fib (х+1) + 
Ғір(х-2)); 
else 
return (1); 


{ 


Fibonacci benchmark in 
cmFORTH 


100 CONSTANT NTIMES (NUMBER 
OF TIMES TO COMPUTE FIB 
VALUE) 
24 CONSTANT NUM (BIGGEST 
ONE WE CAN COMPUTE IN 
16 BITS) 


: FIB (Ul - u2) RECURSIVE 
DUP 2» IF DUP 1 - FIB 
SWAP 2 - FIB + 

ELSE DROP 1 

THEN ; 


: FIBTEST (-) 
CR NTIMES U.."ITERATIONS:" 
O ( MAKE SURE SOMETHING IS 


Made in U.S.A. ON STACK) 
All steel frame construction NTIMES 1 - FOR DROP NUM FIB 
deep x 25" wide Technology Furniture CR "Fibonacci 2. 
3221 N.W. Yeon St ("NUM 2 U.R.")- "U.; 


Portland, Or. 97210 


ANTHRO 503-241-7113 


Anthro Corporation is a subsidiary of Tektronix Inc. AnthroCart is a registered trademark of Anthro Corporation. | 
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These new PCs from Unisys 
elong in good hands? 
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PW? Series 800 
16 or 20 MHz, intel 80386 


ni ERU 


peger se gu2$79*937T933 
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PW? Series 500 
12 MHz, Intel 80286 за 


PW? Series 300 
10 MHz, Intel 80286 


m" 


Meet the Unisys Personal Workstation? 
Family of personal computers. Powerful 
new business machines that run MS-DOS, 


connect to Unisys or 
Г ІВМ mainframes. 


The performance, power 
XENIX and, when available, the new Microsoft OS/2. 


The PW? family offers 80286 and 80386 performance. 
High-powered to run your MS-DOS applications today—and 
move toward advanced future applications of MS OS/2. 

Our industry-standard workstations are part of a 


and connectivity your business 
requires. Backed by the power of Unisys itself. A $9 billion 
company with a strong distribution network and 
worldwide technical service and support. 
So call us at 1-800-547-8362, Ext. #70 for more 


superior product line that can make you more productive. information on workstations that can put some real 


Like extensive networking and interconnect 


products that allow the PW? family to be part ) | NISYS 
of a token ring Local Area Network and d 


The power of 2 


power in your hands. 
Unisys and you. That's the 
power of ?. 


(01987 Unisys Corp. 


Unisys Personal Workstation’ and PW? are trademarks of Unisys Corporation. MS, MS-DOS, ХЕМІХ, and Microsoft OS/2 are trademarks of Microsoft Corporation. 
Intel 80286, 80386 are trademarks of Intel Corporation. 
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OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 


PER PER 
fi 54350 DISK 5300 DISK | 
Small Quantities For Ten or More 


SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 


| ] BUSINESS 1—EZ-FORMS business form 
i generation, completion and printing program. | 
[ ] CAD 3— The PC-Flow 1.0 computer aided flow- 
id chart generation program. Color graphics required, 
[5] COMM 4a,b,c,d,e—(5 disks) Join the world of 
sysops with АВВ Bulletin Board System 14.10. 
[2] DATABASE 1a,b—(2 disks) File Express 3.8 
Ё menu driven general purpose database manager. li 
1 [ ] EDUCATION 1— Interactive DOS tutorial for new E 
PC users. Makes learning DOS painless. 
B [2] FINANCE 1a,b—(2 disks) PC Accountant 2.0 E 
personal bookkeeping and finance management. 
i [C] GAMES 1—3-D Pacman, Kong, Spacewar, Janit- E 
Joe, futuristic Flightmare and more. Color required. 
Į [ ] GAMES 2—Qubert, Pango, Centipede, dun- 
geons and dragons style Zoarre, etc. Color req. i 
i [ ] GAMES 3— Blackjack with customizable rules, 
E Armchair Quarterback (you call plays), and more. ii 
[Г] GAMES 4— Star Trek, the Castle adventure 
| game, and the original Colossal Caves Adventure. 5 
[ | GAMES 5— The Hack adventure game from the 9 
universities. Like Rogue, only much richer. х 
[ ] GAMES 6--Ріпрай, Othello, Dragons, Sopwith 
p (fly a Sopwith Camel) and more. Color required. i 
А [2] INFO 1a,b—(2 disks) Cooking recipes database B 
with keyword/ingredient retrieval, Add your own. 
li [2] MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic Į 
music recording and playback program, 
АГ | ORGANIZER 1—DeskTeam, a Sidekick clone, 
and the Judy personal calendar program. 
[ ] PRINTER 1—Resident print control and font 
E utility, intelligent spooler, banner maker, and more. 
[ ] SIMULATION 1—Maze making program, MIT's 
1 Life simulation, starfields, etc. Color graphics req. 
[ UTILITIES 1—A collection of invaluable general 
purpose DOS utilities. An absolute must for all. 
[ ] UTILITIES 2—More invaluable DOS utilities in- 
cluding screen burnout, ram disk, and more. 
C] UTILITIES 3—A comprehensive set of debugging 
Л and diagnostic utilities for monitoring your computer. Й 


NEW RELEASES/UPDATES | 


| [] BUSINESS 2—Expressgraph business graphics. 
Chart your data and find trends. Color graphics req 
fi [2] CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced 
painting and Altamira object oriented design. Color. 
[2] CAD 2a,b—(2 disks) DanCad3d, an advanced 
І 20/30 drafting program w/animation. 640K, color. 
[2] COMM 2a,b—(2 disks) Procomm 2.42, an excel- 
B lent modem program with terminal emulation, 
[ ] EDUCATION 3—PC-Fastype 1.20 typing tutor, 
Й ideal for beginners and advanced students alike. 
[2] FINANCES 3a,b—(2 disks) Express Calc 3.12, 
a powerful and user friendly spreadsheet program. 


[ | GAMES 8—Striker helicopter attack and Risk, the 
| game of world domination. Color required. n 
| [C] GAMES 12— Backgammon (play the computer) П 
and Wheel of Fortune based on the gameshow. 
Д C] GRAPHICS 1—Record and play back screen im- | 
ages! Excellent for demo, etc. Color required. 
ІЗ) GRAPHICS 2a,b,c—(3disks) An excellent 3-D 
surface modelling and shading program. Color. 
[2] INFO 2a,b—(2 disks) Zip-Phone, national Қ 
Ï areacode/prefix to zip-code cross reference. j 
[2] LANGUAGE 3a,b—(2 disks) The A86 3.09 
A macro assembler and debugger for 8088/86/286s. li 
[2] SHELL 4a,b—(2 disks) Automenu and НОМ II 
4.04 hard disk prog. for custom full-screen menus. Е 
[ ] UTILITIES 5— Hard disk utilities for verifying. for- 
matting, parking and optimizing your disk drives. li 
[ ] UTILITIES 6—Advanced utilities including 
E Mark/Release (remove resident progsw/o reboot!) i 
i [ ] UTILITIES 7—More advanced utilities including E 
Masterkey (undeletes files from hard disks). 
Е [2] WORD 1a,b—(2 disks) PC Write 2.71, a powerful 
word processing system w/spell checker, laser supt. 
i Most software listed is shareware or user-supported. [ 


3.5" format add $1:disk. 125 page directory, add $2. 


ў MicroCom Systems Cost of items [ 
3673 Enochs Street Shipping $3.00 

| Santa Clara, CA CA res tax i 

li 95051 Total encl. E 


Mase (408) 737-9000 


! | 
[cea Mon-Fri 7am-9pm, Sat-Sun 8am-5pm SS | 
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А$ youcansee, the NC4016 running at 
a clock rate four times as slow as a Desk- 
pro 386 executes this benchmark nearly 
twice as fast. Also, the cmForth imple- 
mentation 1s much more concise and, to 
me at least, less cryptic compared to the 
C version. And, of course, the word FIB 
can be run interactively and used inde- 
pendently of FIBTEST. 

With this benchmark, the power of 
Forth and the NC4016 is directly shown. 
Just imagine what can be done with an 
NC4016 running at 16 MHz. 

Douglas Ross 
Goddard Space Flight Center 
Greenbelt, MD 


File-Transferring Device 

Thanks to the publication of a letter to the 
editor, written by John McIntire of the In- 
ternational Livestock Centre for Africa 
(August, page 16), I am able to provide 
Mr. McIntire with the information he 
requires. 

Mr. McIntire wishes to transfer his 
files from a Xerox 630 Memorywriter to 
a Hewlett-Packard Vectra microcom- 
puter. Interpreter Inc. (11455 West Ave., 
Wheatridge, СО 80033, (800) 232-4687) 
has developed a device that will transfer 
the files to Writepower software, by 
Samna, for use on the HP Vectra. I hope 
you will publish this information for any- 
one else who may need it. 

Tom Crosby 
Xerox Corp. 
Rochester, NY 


Chronic Acceleratoritis 

I am writing to complain about the speed 
of the latest compilers, computers, and— 
worst of all—accelerator cards. | am a 
full-time freelance Macintosh developer, 
working in Pascal and 68000 machine 
code. What this means is that much of my 
time 1s spent idly watching my compiler 
compile, my assembler assemble, or my 
linker link. 

Things used to be great. I'd set the ma- 
chine in motion and then pop downstairs 
for a cup of tea. Any reasonable-size pro- 
gram, and I'd have time for lunch. I used 
to read novels while working. I'd manage 
a chapter about every three or four com- 
piles on average (admittedly, it made the 
narrative of the book somewhat dis- 
jointed, but it passed the time). I used to 
look forward to those pauses. 

But not any more. First, it was faster 
compilers. Then faster computers. And 
now it's accelerator cards to accelerate 
the faster computers to even faster 
speeds. I now set the machine going, 
blink, and the damned thing's sitting 
there waiting for me to catch it up. My 
Work-to-rest ratio is now about 999 to 1. 
It used to be more like 2 to 1, or even 1 to 


1 on a good day. I can't even go to the 
bathroom while the machine compiles 
without hearing an impatient “ready 
when you are" beep. 

Let me give you an example. While de- 
veloping Crystal Quest (a shareware 
game I’ve put out for a bit of fun), com- 
piling, assembling, and linking took 
around 25 minutes on my Mac Plus (with 
a hard disk drive) using compiler x and 
assembler y. That was enough time to 
make a cup of tea, feed the cat, eat a sand- 
wich, and go to the bathroom. Then I got 
a Mac SE and started using Apple's own 
MPW development system. Bad news. 
The time was now down to about 4 min- 
utes, 30 seconds—only enough time for 
the cup of tea. 

But then came the crushing blow. I was 
stupid enough to ask the company for 
whom I am currently doing contract work 
for a HyperCharger accelerator card. 
Even worse, the company agreed and 
bought me one. Why I ever committed 
this folly, ГІ never know. The same pro- 
cess now takes a little over a minute—not 
enough time to get halfway down the 
stairs toward the kitchen. I've inadver- 
tently decreased my rest time by a factor 
of more than 20. I'm now too thirsty, too 
hungry, and too crippled up with blad- 
der-ache to work. 

I am seriously considering forming a 
developer's union to ban fast, efficient 
compilers, speedy computers, and, above 
all, accelerator cards. I am also thinking 
of developing and marketing such devel- 
opers' godsends as crippled compilers, 
1-MHz 6502 computers that interpret 
68000 code from a BASIC program, and 
decelerator cards. The decelerator card 
would go into the expansion slot of your 
computer and keep on pestering the CPU 
with useless requests for transfers of mas- 
sive amounts of data. It would induce 
more wait states than a queue to an airline 
check-in desk. Every now and again (or 
possibly quite often), it would simply jam 
the whole system out of spite and sit there 
for a few minutes until it calmed down 
and let the CPU have its bus back. 

The result would be wonderful. You 
could tell the machine to start compiling 
and then trot off for a quick skiing holiday 
in the Alps. With a really long program, 
you might even find enough time to start an 
entirely new career in airship recondition- 
ing while the machine does a link. You 
would end the day feeling fulfilled and 
ready to pleasantly relax next to your purr- 
ing cat—unquestionably a vast improve- 
ment over what has become a race between 
my heartbeat and the CPU clock. 

I’m sure there must be other devel- 
opers out there with the same symptoms 
of chronic acceleratoritis. Please write to 

continued 


PRESENTING THE DIFFERENCE BETWEEN 


For compiling speed, 
you can't do better than 
Let's C. Butto really 
speed up programming 
you can't do without the 
powerful source level 
debugger, csd. 

If you want the 
power, portability and flex- 
ibility of C, start with the 
complete compiler, Let's C. 
For utilities, editor, compil- 
ing speed and fast, dense 
code, Let's C has it all. 

But to get your pro- 
grams up and running you 
need more. Because even the fastest compiler 
can’t outrun bugs. You need the revolutionary C 


FAST COMPILING AND FAST PROGRAMMING. 


REVIEWERS ARE 
RAVING ABOUT 
LET'S C AND csd. 


"Let's Cis an inex- 
pensive, high-quality 
programming package... 
with all the tools you will 
need to create applications." 
—Wilham G. Wong, BYTE, 
August 1986. 


“The performance and 
documentation of the $75 
Let's C compiler rival those 
gf C compilers for the PC 
currently being sold for 
$500...highly recommended..." 


Source Debugger 


LIMITED TIME | -Marty Franz, PC TECH JOURNAL, August 1986. 


Source Debugger, csd. OFFER “csd is close to the ideal debugging environ- 
CUT DEVELOPMENT TIME IN HALF FREE csd ment...a definite aid to learning C and an 
WITH csd WITH LET'S C! | indispensable tool for program development.” 


csd lets you bypass the time consuming frus- 
trations of debugging—like long dumps and clunky 
assembler. With csd, you actually debug in C. You learn 
faster because you watch your program run in C. You 
finish faster because csd combines the speed of a compiler 
with the interactive advantages of an interpreter. The end 
result? Development time is sliced in half. 


LET'S C AND csd FEATURES 


e For the IBM-PC an 
е Not copy protected 


Sieve Benchmark 


(Compile time in seconds) 


Lets С: 2.8 (On 512K 6Mhz IBM-AT) 
Turbo C: 3.89 (As advertised) 


Let's C: Е 


агае and small memor Jel 

° Debug i in C source e code. not 
assembler 

* Monitor variables while 

j tracing program 

e Fast compact e. plus register * Does not change program speed 
variables OF Size 

• Full Kernighan & Ritchie C and e Provides separate source. eval- 
extensions uation, program and history 

e Full UNIX compatibility and windows 
complete libraries • On-line help screens 

е Many powerful utilities including * Can interactively evaluate any 
make, assembler, archiver, cc one- C expression Ек 

° Сап execute any C function in 
your program 

e Trace back function 

e Ability to set trace points 

e Not copy protected 


step compiling, едгер, pr, tail, мс 
e MicroEMACS full screen editor 
with source inciuded 
e Supported by dozens of third 
party libraries 


lw А E 
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—William G. Wong, BYTE, August 1986. 


“This is a powerful and sophisticated debugger built on a 
well-designed, ‘serious’ compiler.” 
—Jonathon Sachs, Micro/Systems Journal, Арпі, 1986 


START TO FINISH, THERE'S NO 
BETTER ENVIRONMENT. 


Get started with the right C compiler and you'll have 
everything you need for development-including source 
level debugging. On top of it all, Let's C and csd are today's 
best values in professional C programming tools. And 
most reliable: Mark Williams C compilers have been sold 
with DEC, Intel and Wang computers since 1981. 


60 DAY MONEY BACK GUARANTEE 


Mark Williams gives you a full 60 days to find out just 
how good Let's C and csd really are—or your money back. 

So if you want more than a fast compiler-if you want 
your programs up and running fast, ask for Let's C and 
csd. You'll find them at your software dealer's, in the soft- 
ware department of your favorite bookstore, through the 
Express Program at over 5500 Radio Shacks or you can 
order now by calling 1-800-MWC-1700.* 


‘In Illinois call, 1-312-472-6659. 


Mark 
Williams 
| Сотрапу 


1430 West Wrightwood, Chicago, Illinois 60614 


© 1987 Mark Williams Company 
Let's C is a registered trademark of the Mark Williams Company. 
UNIX is a trademark of Bell Labs. 


MARK WILLIAMS LET'S C AND csd. ONLY $75 EACH. 
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me and console me. Tell me that I'm not 

the only one. I need the reassurance be- 
fore my neurons ignite. 

Patrick L. Buckland 

Ventnor, Isle of Wight, U.K. 


Environment Device Driver 
I noticedin the September “Best of BIX" 
that some people were wondering about 
something I had thought about a long 
time ago: a global environment that could 
be accessed by different applications 
programs. 

At one time, I thought such a thing 
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would be useful for processes that wanted 
to return more than just a 1-byte termina- 
tion code. To make a long story short, I 
finally wrote a character device driver to 
implement a logical device called ЕМУ, 
which allows any applicationto access the 
"root" environment as if it were a file. 

Because the root environment doesn't 
even exist at the driver's load time, find- 
ing the rootenvironment is tricky. When 
initialized, the driver sets a flag that says 
that the root environment's address is 
unknown. 

When the drive is accessed (after 


Make the Best Presentation 


of Your Career...with VideoShow 
Thousands of successful business people already do 


Pfizer, “VideoShow is by far the most compelling and dynamic 
| graphics system to come along in quite some time” —Bill Morell 


eaders “VideoShow has become our standard for presentations 
Digest corporate-wide? — Robert Castellano 


CharlesSchwab “We couldn't possibly have made a presentation of that 
quality in such a short time using any other product" Dawn Lepore 


Make your next presentation as professional as the thinking behind it. 


Find out about VideoShow. 


Call 1-800-556-1234, ext. 234. 


In Calif., call 1-800-441-2345, ext. 234. 
General Parametrics 


The Leader in Desktop Presentation Products 


VideoShow is a registered trademark of General Parametrics Corporation 


COMMAND.COM has loaded), it 
checks this flag. If the environment ad- 
dress is unknown, the driver goes looking 
for it by searching for the COMSPEC- 
string. The driver knows thatthis string is 
somewhere after its own ending address 
and that the string begins on a paragraph 
boundary. Once the root environment is 
found, its address is saved and the ad- 
dress unknown flag is cleared. 

My friends thought it was pretty cute, 
and it was a nice first exercise in writing 
device drivers for me, but having finally 
solved all the problems, I've found that I 
don't have anything really useful to do 
with it. 

So, if any readers have an interest in 
using this environment device driver, 
they can give me a call at (714) 544-0790 
during business hours (West Coast). ГІ 
see what I can do about getting them a 
copy of the driver. | 

Steve Barsky 
Tustin, CA 


Nonsquare Display Devices 

In the article “Vector-to-Raster Algo- 
rithms" (September), Dick Pountain de- 
scribes J. Michener's algorithm to gener- 
ate the points for a circle. This procedure 
is very accurate; however, it has a major 
shortcoming, in that it doesn't address 
the problem of nonsquare display 
devices. 

To correct this problem, I first simpli- 
fied J. Michener's algorithm, so that the 
Error value calculation was cleaner. 
After that, I added "scaling factors" for 
the height and width of the display pixels. 

Assuming that Radius, CtrX, and 
CtrY are values passed to a circle-gener- 
ating routine, here is a simpler form of 
Michener's circle algorithm: 


X <-- Radius 

Ү <-- 0 

XDelta <-- 2 * x - 1 
YDelta <-- 1 

Error <-- 0 


WHILE (X <=Y) 
Plot 8 (CtrX, CtrY,.X, Y) 


Error <-- Error + YDelta 
YDelta «-- YDelta + 2 
Y <-- Y 41 


IF (Error >= X) THEN 


Error <-- Error - XDelta 
XDelta <-- XDelta - 2 
X <==. X~ 1 
ENDIF 
ENDWHILE 


The Error value is here taken to be the 
difference between the radius? using inte- 
ger points to approximate the circle, and 

the radius? of the ideal circle. 
To find this difference, the following 
table is used to derive some rules about 
continued 
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INTRODUCING FAST FORWARD: 


| 


NOW ANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER. 


No more doodling while your database 
goes digging. Or lollygagging while your 
spreadsheet loads. Or taking five while your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 


CAN SOFTWARE REALLY 
DO THAT TO SOFTWARE? 


Fast Forward can. Normally, your com- 
puter is constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data 1s retained in 
your computer's internal memory. Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 


FAST FORWARD PERFORMANCE 


В With Fast Forward Bl Without Fast Forward 


dBase Ill 
3.15 minutes ы 
29.6 minutes 
(Test: Add and delete 225 records) 

WordStar 3.3 
12 seconds — | 

40 seconds 

(Test: Move cursor to end of 46 page document) 
Lotus 1-2-3 


21 seconds 
51 seconds 


(Test: Load spreadsheet, B columns by 962 rows) 


Al tests done on 640K IBM PC, 20 megabyte hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 
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THE MORE YOU USE IT, 
THE FASTER YOU 60. 


Once installed, Fast Forward works invisi- 
bly As you use data, it's automatically stored 
in your computer's memory-and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase IIT) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 


PERFORMANCE HAS 
A NEW PRICE: $69.95. 


You can buy a faster computer Or an 
expensive accelerator board. But if you're ready 
to tum on the speed without turning over a bun- 
dle of money, ask for Fast Forward. It's from 
the Mark Williams Company, makers of quality 
software tools since 1976. And it's available at 
your software dealer In the software depart- 
ment of your favorite bookstore. Or by calling 
1-800-MWC-1700.* 
Andhurry. Because 
it'll be going fast. 
“Іп Illinois: (312) 472-6659 


Mark 

Williams 

Company 
1430 West Wrightwood 
Chicago, Illinois 60614 


Fast Forward runs оп IBM-PCs and 
100% zm Not copy protected. 
@ 1987, Mark Williams Company 


60-DAY 
MONEY-BACK 
GUARANTEE 
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Everex—the #1 


ASIC 
Technology 


Everex, the world leader in graphics 
technology, offers a complete line 
of advanced graphics adapters for 
IBM PC™/XT™/AT® and compatibles. 
Application-Specific Integrated Circuits 
(ASIC) designed and manufactured 
by Everex, have led to the quality, 
features, price and performance of 
these products for your satisfaction. 
Choose the graphics adapter to suit 
your needs and start enjoying the 
Everex experience today. 


EVGA 


e True VGA on PC/XT/AT and 
compatibles 

e 256 simultaneous colors from over 
256,000 

• All 17 VGA modes implemented in 
hardware 

e Runs VGA, EGA, CGA, MDA and 
Hercules® software 

e Supports PS/2™, multifrequency, 
EGA, CGA, and monochrome 
monitors 

e 512 x 480 with 256 colors for 
video capture 

e Special 1280 x 600, and 800 x 600 
modes 

e 132 column text modes 


Micro 
Enhancer’ 


e High resolution EGA 

e Compatible with IBM® EGA 

e AutoMode™ automatic mode 
switching 

e Extended EGA modes 752 x 410 
and 640 x 480 

e 132 x 44 and 132 x 25 text modes 

e Supports multifrequency, EGA, CGA 
and monochrome monitors 

е Can run Hercules software on an 
EGA monitor 

e Includes feature adapter and RCA 
jacks 

e Very attractively priced 


EVEREX, EVER for EXcellence, Evergraphics Plus, EVGA, Evergraphics Deluxe, Ultra Graphics, Micro Enhancer, RamFont, AutoMode, 
ІВМ, PC, PC/XT, PC/AT, Р5/2, Xenix, and Hercules are trademarks and registered trademarks of their respective companies. ©1987 


Everex Systems, Inc. All rights reserved. 
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Evergraphics Plus 


Evergraphics Deluxe 


Ultra Evergraphics | Evergraphics 
Graphics Deluxe" Plus" 


e Very high resolution monochrome e Supports standard monochrome * Low-cost monochrome graphics 
graphics adapter monitors adapter | | 
e 1664 x 1200 resolution j e High resolution 1024 x 704 and ә Compatible with Hercules graphics 
e Ideal for desktop publishing 1024 x 352 graphics modes e Fast scrolling 
е Windows driver included s AuteCAD® divers Жена • 132 x 44 and 132 x 25 text modes 
* Perfect for CAD applications e Compatible with Hercules RamFont™ — * Configurable parallel port 
* AutoCad driver included modes * MDA text compatible 
* Non-interlaced display е Displays foreign language, scientific, — ЕИ САМУРАЙ 
e Supports popular high resolution math characters instantly ө Works with standard Monochrome 
monitors е Powerful, easy-to-use font editor теп 
е Co-exists with standard video е Over 3,000 characters in RAM 
adapters simultaneously E 7 e 
e Runs standard monochrome software ue 


without modification MA 
e 132 x 44 and 132 x 25 text modes 


For more information or for the name n usa 1-800-821-0806 — ——RVEREX— 


of your nearest Everex dealer please call: in cait 1 -800-82 1 -0807 48431 Milmont Drive, Fremont, CA 94538 
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differences between squares. 


М? Delta , 


Step 


This set of rules applies where Delta is 
the difference between (ЇЧ)? and (ЇЧ — 1)?, 
and Step is the difference between suc- 
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ceeding Deltas. 

Since Y is an ascending value, its Delta 
is between it and the next higher value. 
Because X is a descending value, its Delta 
is between it and the next lower value. In 
either case, the Step value is always 2. 

The next step is to allow for nonsquare 
display devices. This is done by “scaling” 
the X and Y values so that changes in (X,Y) 
offsets reflect the differences in their 
sizes. 

For instance, assume that a display de- 
vice has pixels that are 1% times taller 
than they are wide. Thus, its Y-scale is 3, 


"Mace Utilities 4.0 
Best Data Recovery 
There | is Gets Better” 


RECOVERY FEATURES 


DIAGNOSE checks any disk for 

errors. 

REMEDY fixes errors, automatically. 

UnDELETE recovers deleted files easily, 

automatically. 

UnFORMAT recovers from an 

accidental format of your hard disk 

even when MACE was not installed. 
ae Floppy UnFORMAT recovers from 

accidental format of a floppy disk. 


ae’ FORMAT-F floppy formatter. Replaces 
DOS FORMAT. Includes *RESURRECT 
option, to revitalize weary disks. 


ae" FORMAT-H hard disk formatter 
replaces DOS FORMAT. Guaranteed 
Safe. 


To Order Call 
800-523-0258 


503-488-0224 
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PC Magazine 
March 31, 1987 


...And Better! 


VERSION 


HOT-ROD FEATURES 

— Fast UnFRAGMENT quickly reorgan- 
izes segmented files for speedier 
disk performance. 
VCACHE buffers data reads and 
writes in regular, expanded or 
extended memory for dramatic disk 
speedup. 

— SORTD Directory sort. 

.— $Q2D Directory path optimizer. 
VSCREEN Screen speedup. 
VKETTE Diskette caching for floppies. 


œ ЕХ 


Repairs and recovers damaged or 
lost DBase files, automatically. 


Advanced performance at the 
same good price: $99 


Paul Mace 


SOFTWARE 


400 Williamson Way, Ashland, OR 97520 
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and its X-scale is 2. Going four pixels up 
is the same as going six pixels across. 

This results in the following X and Y 
scale tables: 


X-Delta X-Step 


4 
12 
20 
28 


Y-Delta Y-Step 


From the numbers in these tables, the 
formula for the Step values can be seen to 


. be: 


Step « -- 2 x (Scale Factor) х 
(Scale Factor) 


Using these rules to extend the previous 
procedure, the algorithm in the following 
listing is derived. 

Having developed these algorithms 
myself, I hope they are original. If they 


continued 


XScD2 «-- XScale / 2 
(used for rounding) 
YScD2 «-- YScale / 2 
(used for rounding) 
XScSqr <-- XScale * XScale 
{used for the step value} 
YScSqr <-- YScale % YScale 
{used for the step value} 
XMid <-- (CtrX + XScD2) / 
XScale (circle center) 
YMid <-- (CtrY + YscD2) / 
YScale (circle center) 


X «-- (Radius + XScD2) 
/ XScale 
X «-- 0 
XDelta «-- (2* X- 1) 
* XScSqr 
YDelta <-- YScSqr 
Xstep <-- 2 * XScSqr 
YStep <-- 2 * YScSqr 


<-- (X * X * XScSqr) 
- (Radius * Radius) 
TestVal «-- Xdelta / 2 
(indicator of diagonal 
step required) 


Error 


WHILE (XDelta >= YDelta) 
Plot 4 (XMid, YMid, X, Y) 
Error <-- Error t 

YDelta 


continued 


Upgrade your technology 


The software technology available to 
programmers of IBM-compatible per- 
sonal computers is truly amazing. And 
newer, more powerful development 
packages appear all the time. But until 
now, finding out about theseimportant 


advice. 


products has been a difficult and time 


consuming task. 


FREE Buyer’s Guide. The New Pro- 


grammer's Connection Buyers 
Guide contains individual des- 
criptions of over 500 titles of 
programmer's development 
software by over 150 manu- 
facturers. Each description 
covers major product features 
as well as any software or 
hardware requirements and 
version numbers. In the box on 
the right are some examples of 
the types of descriptions you'll 
find in our Buyer's Guide. 


No Hidden Charges. The low 
discount prices in our Buyer's 
Guide are all you pay. We don't 
charge extra for domestic UPS 
Ground shipping, credit cards, 
COD orders, purchase orders, 
sales tax (except Ohio) or 
special handling (except for 
non-Canadian international 
orders). 


Guarantees. We offer FREE 
30-day no-risk return guaran- 
tees and 30-day evaluation 
periods on most of our 
products. 


Latest Versions. The products 
we carry are the latest versions 
andcome withthesame manu- 
facturer's technical support as 
if buying direct. 


Large Inventory. We have one 
of the largest inventories of 
programmer's development 
products in the industry. Most 
orders are shipped within 24 
hours. 


The 


Programmer 
Buyers Guide. 


| implement UNIX System 


Experience. We've specialized in de- 
velopment software for IBM-compatible 
personal computers since 1984 and 


Announcing Our 
Super 
Year-end 
SALE 


on selected Microsoft 
Products 
until December 31, 1987 


New Version 5.0 
Microsoft C 
Optimizing Com- 
piler 5.0 
List $450 Ours $269 


Sale Price $259* 


The Microsoft C Optimizing Compiler is a 
high performance, industry- standard C 
language development s stem. It uses 
many state-of-the-art optimizing techni- 
ques including: in-line code generation; 
loop invariant expression removal; 
automatic register allocation of variables; 
elimination of common subexpressions; 
improved constant folding & value 
propagation; and efficient coding techni- 
ques covered in the documentation. This 
extensive package also includes the new 
Microsoft QuickG Compiler (see separate 
description) that lets you quickly develop 


extremely fast compilation speeds. 
Microsoft C features: library routines that 
and most of 
the proposed ANSI standard libraries; ex- 
tremely fast and optimized code депега- 
tion; five memory models includin 
HUGE; mixed models using NEAR, FAR 
and HUGE pointers; huge programs up 
to one MB and huge arrays larger than 
БАҚ; and source and object compatibility 


| with XENIX. The package also includes 


Microsoft CodeView, an advanced source 
level debugger thai features: support for 
overlays created with Microsoft Link; Ex- 
panded Memory Specification (EMS) 
support; access to source level sym- 
bolic debug information from your 
Microsoft C, FORTRAN and MASM 
programs; simultaneous view of source 
code and assembly; display of local and 
global va iables and expressions; anima- 
tion and single-step; breakpoints and 
watchpoints; code and output screens; 
display of CPU registers and flags; and 
support for Б» or optional mouse. 
Requires 384K memory. Hard disk 
recommended. Version 5.0. 


Noncommissioned Staff. Our courteous 
salespeople are always ready to help 
you. And if you aren't sure about your 
needs, our knowledgeable technical 
people can give you sound, objective 


are experienced at providing a full 
range of quality products and customer 
services. 


How to Get Your Copy. There are three 


ways for you to receive your FREE 
copy of the Programmer's Connection 


New Version 5.0 
Microsoft Macro 
Assembler 
List $150 Ours $93 


Sale Price $89* 


The Microsoft Macro Assembler (MASM) 
is the fastest and most complete as- 
sembler development system ever 
created. Written in Microsoft C, MASM 
assembles programs at blinding speeds. 
Make your programs run faster bylinking 
assembly language subroutines to your 


Microsoft QuickBASIC, C, QuickC, | 


FORTRAN or Pascal programs. A broad 
range of examples in the completely 
revised and expanded documentation 
makes it easy towrite assembly language 
routines, plus template programs are on- 
line so all you have to do is plug in r 
code and go — MASM takes care of the 
interfacing. There is also a complete 
referencetothe instruction set containing 
extensive examples. The Macro As- 
sembler itself has sped up by25-40%and 
the linker has doubled its speed since ver- 
sion 4,0. Now there is support for the 
80386 and 80387 instruction set. 
Microsoft CodeVlew, the window- 
oriented, source-level debugger gives 
ou total control over debuggi . This 
ny acclaimed debugger 15 tor 
debugging your assembly language 
subroutines called from С, 
QuickC, Pascal or FORTRAN. Debu 

using your original source code an 

comments. Watch the value of variables 
and expressions change while your 


Requires 256K memory. Version 5.0. 


*Plus a Special 
Rebate from 
Microsoft 


Purchase any two of the follow- 
ing products before January 31, 
1988 and receive an additional 
$30 rebate directly from 
Microsoft. Or purchase any 
three and receive a $50 rebate: 
e Microsoft COptimizing 
Compiler 

e Microsoft Macro Assembler 
e Microsoft QuickC 


e Microsoft QuickBASIC 


program executes and view registers and 
га.” етте with its integrated environment fla | 


Buyer's Guide: 1) Use the reader service 
card provided by this journal; 2) Mail us 
a card or letter with your name and 


address; or 3) Call one of our 
convenient toll free telephone 
numbers. 


If you haven't yet received 
your Programmer's Connec- 
tion Buyer's Guide, act now. 
Upgrading your programming 
technology could be one of 
the wisest and most profitable 
decisions you'll ever make. 


CALL TOLL FREE 


USA: ......... 800-336-1166 
Canada: ...... 800-225-1166 
Ohio & Alaska 

(Collect): .. 216-494-3781 
International: 216-494-3781 
Telex: .......... 9102406879 


Easylink: .......... 62806530 


Programmer's Connection 
7249 Whipple Avenue NW 
North Canton, OH 44720 
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sConnection — 


YDelta «-- YDelta + 


YStep 
Y <-- Y + 1 
IF (Error > TestVal) THEN 
Error <-- Error - XDelta 
XDelta <-- XDelta - XStep 


X <- X - 1 
TestVal <-- XDelta / 2 
ENDIF 
ENDWHILE 


(Procedure is reversed for 
the quadrant's second half) 


Error <-- Negative (Error) 
TestVal «-- YDelta / 2 


WHILE (X > 0) 
Plot 4 (XMid, YMid, X, Y) 
Error <-- Error + XDelta 
XDelta <-- XDelta - XStep 
X <-- X - 1 
IF (Error » TestVal) THEN 


Error €«-- Error - 
YDelta 
YDelta <-- YDelta + 
YStep 
Y <-- Y +1 
TestVal <-- YDelta / 2 
ENDIF 
ENDWHILE 
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are "known" algorithms then I direct 
congratulations to the original author(s). 
Richard J. Miner 

Tempe, AZ 


WYSIWYG? 
David P. Guest questions WYSIWYG as 
the only way of working with desktop 
publishing (Letters, September, page 
22). Even if having a screen with a next- 
to-perfect view of your finished product 
is a great help, I much prefer to work in a 
context where I can actually see, change, 
and delete the control codes that are for- 
matting my output. 
Tore Simonsen 
Ytre Enebakk, Norway 


Letter from Laos 

John T. Godfrey's letter, “Easy as я” 
(Letters, May, page 20), was interesting. 
I found it somewhat more instructive 
pedagogically to do the iterative approach 
to 7 by the following program: 


10 A=2 

20 FOR K=1 TO 20 : B = 
SOR (4-A*A)) 

30 PRINT B*2^K 

40 A-B : NEXT K 


Here, A is the length of the chord in any 
general arc of a circle of unit radius, and 
B is the length of the chord in one half of 
the arc. А=2 gives the initial condition of 
the arc, the semicircle. K keeps the count 
of the successive bisections of the arc; 
and the sum of the chord lengths, which 
progressively approaches the circumfer- 
ence of the circle, is printed. 

Running the program on my pocket 
computer gives 7 correct to the sixth 
place of a decimal in the tenth iteration. 
Thereafter, the values printed become er- 
ratic—fluctuating above and below z— 
presumably, due to errors in the ever- 
smaller values of B involving computation 
or two square roots. On the nineteenth it- 
eration, the value returned (printed) is 
suddenly zero. This brings out the limita- 
tions in achieving reliable computations 
when increasingly small and large (dispa- 
rate) numbers are involved. 

In the first algorithm in Mr. Godfrey's 
letter, the value of P (т) to the ninth deci- 
mal place remains constant after the sev- 
enteenth iteration, as multiplication of 
numbers of disparate magnitudes is not 
involved. 

S. N. Vinze 
Vientiane, Laos 
continued 


Complete 68000 and Z80 C Compilers 


$ Q6 5 Complete 


under 


UniWare" C Cross Compilers 
generate fully optimized code for 
your ROMable applications. 

e UniWare C-68000 is for the 
68000, 68008, 68010, 68012, 
68020 and 68881. 

e UniWare C-Z80 is for the Zilog 
Z80 and the Hitachi HD-64180. 


MS-DOS | 


YOU WON'T FIND A MORE 
COMPLETE PACKAGE — 
Each compiler comes with a re- 
locating macro assembler, type- 
checking linker, апааі the utilities 


| 52095 "e 


S need to put your program into 
M. 


UNIX 


CALL TODAY 


(312) 971-8170 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
3110 Woodcreek Drive 
Downers Grove, IL 60515 


The above prices include one compiler. 
Prices subject to change without notice. 


Mainframe Powered CROSS ASSEMBLERS 


5205-2395 MS-DOS 


UniWare" Cross Assemblers. 
Fully relocatable, of course, yetthey 
can generate listings with absolute 
addresses and fully linked object 
code. Each assembler comes com- 
| plete with a linker, librarian, and 
utilities. There's plenty of macro 
power. And all tools have unlimited 
symbol capacity. 
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| Intel 


8086, 80186, 80286, 
8051, 8048, 8080/5, 8041 


Motorola 68000, 68010, 68020, 68HC 11, 


Hitach 
Zilog 
Others 


6809, 6805, 6801, 6800 
i HD64180, 6305, 6301 
Z80, 28 
6502, 1802, TMS7000, 3870/F8 


51495 


Complete 
under 


UNIX 


CALL TODAY 


(312) 971-8170 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 


3110 Woodcreek Drive 
Downers Grove, IL 60515 


The above prices include one assembler. 


Prices subject to change without notice. 
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lo unlock the 80386. 
lt will take PC-MOS/386:" 


The First 80386 Operating 
system. Specifically designed for the 
80386 computer, PC-MOS/386" opens 


doors. Doors to more memory and 
multi-tasking. Doors to thousands 

of DOS programs as well as upcom- 
ing 80386-specific software. It's the 
шісинуіс the latest technology..., and 
your networking futurc. 

Memory Management 
Without Boards. PC-MOS exploits 
the memory management capabilities 
huilt into the 80386. So, up to four 
GIGABY TES of memory are access- 
ible to multiple users and to future 
80386-specific applications requiring 
megabytes of memory. 

Multi-Tasking, Multi- 

User Support for One, Five or 
25 Users. PC-MOS/386'" allows 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 
So the features of the 80386 can be 
ulilized at every terminal. And it 
comes іп three versions so you can 
upgrade vour system as your com- 
ралу grows...without having to 
learn new commands or install 

new hardware. 


Imagine the speed and poweral a 
$100,000 minicomputer in a desktop PC cost- 
ing under $7,000, Now imagine all that power 
vom to waste because the operating system 
you chose was never meant to take advan- 
lage of a computer this powerful. It will 
Lake more than Just a "window environ- 
ment" or an outdated operating system 


Software Support for Thousands 
of DOS Programs. Although PC-MOS/386" 
totally replaces DOS, it doesn't make you 
replace your favorite DOS programs. 8o you 
can run programs like Lotus 1-2-3, WordStar, 
(BASE IL and WordPerfect on the 80:386. 
Best of all, it uses familiar commands like 
DIR and COPY-s0 you'll feel comfortable 
with our system. 
The Gateway to Endless 
Features. Distinctive characteristics 
like hle/system security, remote access, 
file/record locking, and built -i color 
graphics support for EACH user set 
PC-MOS/386"™ apart Trom all previous 
operating systems. 
Open the Doors io Your 
Future TODAY! Call The Software 
Link TODAY for more information and 
the authorized dealer nearest vou. 
PC-MOS/386™ comes in single, five & 
25-user versions starting at $195. 


THE 80386. 


RUNS DOS 
PROGRAMS. 


MULTI-TASKING 


TM 


MODULAR OPERATING SYSTEM 
) THE SOFTWARE LINK 
ЖЕТІСЕ LAPSI on 7 x Миз ПК Ake) cities 
3577 Parkway Lane, Atlanta, GA 50007 
‘Telex 4906117 SW LINK 
FAX 104/263-017 1 


CALL: 800/451-LINK 
In Georgia: 404/448-LINK 


OEM'/Int'l Sales: 404726:- 1000 
Resellers/VA Rs: 4304/74381 
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Lotus 1-2-3, WordStar, dBASE IIl, & WordPerfect are trademarks of Lotus Development Corp., MicroPro, Ashton Tate, & WordPerfect Corp.. respectively. Prices and technical specifications subject to change. 


FIXES 


The following lines of code for listing 1, 
KAREXI, in the article "Karmarkar's 
Algorithm" by Andrew M. Rockett and 
John C. Stevenson in the September issue 
contained mistakes and are herewith pre- 
sented in their corrected form. 


228 FOR С = 1 ТОМ: AO(C) = 
1/М : XNEW(C) = АО (С) 


334 I=R+i1 


357 FOR R= 1 TON : 

FOR C = 1 TON: 
FOR J = 1 TO 
K1:B3 (R, C) =B3 (R,C) 

*B2(R,J) *B(J,C): 

NEXT J: 

NEXT С : 

NEXT R 


388 FOR C-1 TO N 
XNEW (C) 


: AA = 
: NEXT C 


AA + 


Receiving 
Report 


(a) 


Transmitted 
Invoice 


(b) 
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Michael J. Sorens' article, "Program- 
ming Insight: Teaching Old Screens New 
Tricks," in the September issue, 
contained incorrectly punctuated Pascal 
code fragments. 

In each case where a double quotation 
mark (") is followed by either an alpha- 
betic or numeric character string, which 
is in turn followed by a single quotation 
mark ('), as in 


BrightControl = "[1m'; 

the correct punctuation would be to use 
single quotation marks both before and 
after the character string, as in the 
following: 


BrightControl = '[1m'; 


In cases where a double quotation mark 
appears by itself, as in 


if (ExistingStyle =") then 


the correct usage would be two single 
quotation marks, as in 


if (ExistingStyle = '') then 


Additionally, in the final line of code 


Price, Qty, Part# 
Matched 


[nvo: ^^ Stamped 
“oded 


(c) 


fragment M on page 131, the word 
ScreenImage should read “Screen- 
Image. 


Reviewer's Notebook in the October 
issue contained errors in the units of data 
transfer for the ALR 386/2 Model 40, 
Compaq Deskpro 386, and IBM PS/2 
Model 80. The correct rates are all in K 
bytes per second, not K bits per second. 


The October What's New item on 
NeuralWorks (page 45) reported what 
was an introductory price of $99. The 
price of NeuralWorks is now $495. For 
more information, contact NeuralWare 
Inc., 103 Buckskin Court, Sewickley, PA 
15143, (412) 741-7699. 


Kyocera wrote to inform us that “al- 
though the review of the F-1010 printer 
(October) said 'there is no provision for 
storing the cap,’ there is a place to store 
the waste bottle cap—approximately 3 
inches to the right of the bottle. " 


The telephone number for Canon U.S.A. 
Inc. was printed incorrectly in the Octo- 
ber issue. The correct telephone number 
is (800) 221-2200 (in Utah, (800) 662- 
2500). m 


Checks Printed 
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Check 


À t 
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Payable 


| A/P 
Distribution 


81 Great Oaks Blvd., San Jose, CA 95119 
1-800/672-3470, ext, 897 California 
1-800/538-В157, ext. 897 Outside California 
408/629-5044 International | 
*plus shipping. In California add tax. 
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Conducted by Jerry Pournelle 


Now, an Atari Defense 
Dear Jerry, 

I don't want to start another fight. But I 
felt I had to respond to Ali Ozer's letter 
regarding the Amiga and Atari operating 
systems (Chaos Manor Mail, September, 
page 32). Mr. Ozer is woefully unin- 
formed, as are many people, about the 
design of the Atari operating system. He 
appears to conclude that there is no good 
reason for the ease with which programs 
can be ported from MS-DOS to the ST, 
other than the fact that the ST is a primi- 
tive device that avoids the subtleties of a 
multitasking OS. 

The fact is, several significant features 
of the ST promote porting from the IBM 
PC environment. The floppy disk for- 
mat, file structure, and directory organi- 
zation are virtually identical to that of 
MS-DOS, right down to the file-alloca- 
tion tables (they are file-compatible out 
of the box, and full media compatibility is 
easily achieved). The high-level GEM- 
DOS calls have the same identification 
numbers as their MS-DOS counterparts. 
The keyboards have most of the same key 
codes. Finally, the GEM implementation 
provides a particularly familiar environ- 
ment for programmers who have used it 
on the IBM PC. 

Back to multitasking for a moment. 
The ST does indeed have a time-slicing 
event manager. This is what allows me to 
have desk accessories such as text edi- 
tors, terminal emulators, and alarm 
clocks available while I work on my 
spreadsheet concurrently—to say nothing 
of background tasks such as print spool- 
ing, smart-caching, and timed backups. 

Is this "true" multitasking? No. The 
event manager is passive, not active, and 
it relies on the polite behavior of the vari- 
ous programs. And desk accessories are 
fundamentally, although not function- 
ally, different than applications pro- 
grams. Theoretically, I suppose you 
could download a YMODEM batch in 
one task, compile and link a megabyte of 
source code in another, and play chess in 
the foreground, provided the programs 
were all well behaved. Unfortunately, 
many are not—a problem not unique to 
the ST. 

In any case, the facilities for time- 
slicing on the ST are significant and, 
from a programmer's point of view, easy 
to manage. The ST exceeds the Macin- 


tosh in this one regard, and I hardly con- 
sider the Mac's OS to be primitive. 
Somehow, I think it will be a while before 
OS/2 gets out the door. But if multitask- 
ing is sorely needed, several alternative 
OS packages are available for the ST, 
some of which even support multiple ter- 
minals (e.g., Unix emulators, OS/9, and 
Micro-RTX). In summary, a program- 
mer has no more business polling the 
keyboard in a loop on the ST than he or 
she does on the Amiga. 

As to the 40-folder limitation, that sub- 
ject has been beaten to death. This is a 
bug in the OS, hardly a design feature. 
The problem is in the number of folders 
accessed since boot-up; due to a garbage- 
collection strike in a sandwiched buffer, 
saturation can occur. I have about 70 
folders on my hard disk, and I have never 
experienced the problem. But if I do, sev- 
eral public domain patches are available 
that cure the problem. I doubt if anyone 
would claim that the Amiga OS is bug- 
free, so we all just move on. 

I agree wholeheartedly with Mr. Ozer 
that programmers need to invest more ef- 
fort n writing applications that adapt to 
their environment, rather than the other 
way around. As operating systems become 
smarter, it will be easier for programmers 
to let them be the boss. For now, MS-DOS 
isn't there; even the Amiga isn't there. But 
the Mac, the ST, and the Amiga are all 
steps in the right direction. 

Paul B. Loux 
Denver, CO 


You aren 't starting a fight, and you 've 
said it better than I could. —Jerry 


More on Mac Clones 
Dear Jerry, 

I was intrigued by the letter in your 
August column from Richard H. Good- 
year (page 268) and his observation of the 
lack of a Macintosh clone on the market. 
His letter implied that business people 
have a personal dislike for the Macintosh 
computer and that this was the reason for 
the lack of a clone. This line of reasoning 
is faulty at best, and it perpetuates the 
misguided stereotype of the selfish busi- 
ness persona. 

The Macintosh has several unique 
characteristics that make it much more 
difficult to replicate than the IBM line of 

continued 
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The fastest 


Modula-2 


software development system 


Extremely. fasteingle-pass ЕТ, 9 into the 
Amiga Workbench, fuil Support for documented func- 
tions (intuition, Exec, Graphics, etc.), double-precision 
numeric types, including FFP produces optimised 
machine code, links in just a few seconds! The com- 
prehensive development system contains an editor, 
compiler, linker, fibrary modules (Standard & Amiga lib- 
raries), manual and introductory Modula-2 book. 
Minimum Ше УХ 512K, 1 drive. 


Wk $ 5 
on | 
the | ioa Menge $ 99 


— fast linker=pidduces мей alone executable pro- 
grams , | 
- library р modules are compact and ergono- 


mically may 
= clock, А5 ta -— 
-- all modules di ‘provided i in source form 
M2SDS ‘Supports 8087 maths co-processor, REAL 


arithmetic calco es to 15 digits accuracy and easy 
access! to. MS-DOS/PC-DOS/Concurrent-DOS 
operating ittnment Programs and data may use up 
to the fu full BARDOS | memory. No other software de- 
velopm не MS has as many tools and toolboxes as 


мж YY $ 249 


One of the fastest compilers in the world (single-pass, 
36000 lines/minute), full 32 ‘bit: arithmetic, separate 
compilation'of modules with all the benefits of: Modula- 

2 (version control, type checking between: modules, | 
etc.), interface to Assembler and Fortran, supportiof | 


| project libraries, produces high efficient native code (in- 


cluding arithmetic checks) for linker and: loader. 


Annual contract for support $ 1850 


| All these products with full support are available | 
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Dealer inquries welcome 
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HARMONY COMPUTERS 


2357 CONEY ISLAND AVE.. (BET. AVES. T & U) BKLYN, NY 11223 


ORDER DEPT. ONLY 800-441-1144 OR 718-627-1000 — INFORMATION 718-627-8888 
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personal computers. The first and most 
obvious of these is the graphic interface 
incorporated into the firmware of the de- 
sign. This covers several points, from the 
strict copyright of source code to the 
visual design of the interface itself. I 
don’t know how large a firm Phoenix is, 
buton a comparable scale it would take a 
Microsoft- or Lotus-size software house 
to provide the necessary resources for 
such a venture. 

In terms of firmware replication, 
Apple offers several levels of service 
more than IBM does. Both systems pro- 
vide the BIOS type of functions to pro- 
vide basic control of the hardware. How- 
ever, Apple provides an additional set of 
interface routines—the Toolbox manag- 
ers—to standardize the operating charac- 
teristics of all hardware and to standard- 
ize the visual interface. 

À clone maker must provide for an in- 
terface that could take a similar piece of 
hardware and drive it in a way that would 
make the applications and data function 
from a low-level read and write perspec- 
tive; provide a graphic interface to con- 
trol these functions in a comparable fash- 
ion; and provide an interface that, while 
functionally compatible, would not vio- 
late the implied visual copyright the 
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courts have said exists. 

The hardware of the Macintosh also 
provides a challenge to the clone maker. 
The drive controller is a descendant of 
the Integrated Woz Machine provided in 
the Apple II systems. Since Apple won't 
provide the license for this to third par- 
ties, it must be emulated either in soft- 
ware, through other hardware logic, or 
both. The 800K-byte floppy disk drive 
specifications could probably be created 
from available components, as could the 
60-hertz screen, although these are not 
readily available. So, unless very large 
quantities could be assured, the OEM 
would probably be paying premium 
prices for initial quantities. 

All of this points to the fact that at the 
moment it is probably too costly to design 
and market a Macintosh clone. The IBM 
machines provided that marketing oppor- 
tunity through IBM's policy of maintain- 
ing a high-cost, high-image, high-contact 
focus on its customers. That market saw 
the development of several BIOS struc- 
tures of compatible nature and the devel- 
opment of intelligent consumers who did 
not want the blanket service IBM was 
providing. 

It appears that the general market likes 
the Macintosh, since Apple sells enough 


of them, so it is not as if a clone would not 
be appreciated. However, if the Macin- 
toshes were overpriced, then, in all likeli- 
hood, clones would have been created al- 
ready. Apple provides a moderate 
amount of service, but the Macintosh 
does not require the intense handholding 
that an IBM PC-style machine does. The 
interface acts as a buffer against the tech- 
nology that sends the beginner into 
shock. Therefore, Apple's price reflects 
more directly the cost of the technology 
in the box, and less the support compo- 
nents outside the box. 

Many other reasons and supporting 
facts surround this issue. The point is, it 
is not impossible to create a Macintosh 
clone— just that, for the moment, it is im- 
probable. The business people have made 
a decision not on personal prejudice, but 
on a good amount of common sense. 

Thomas J. Esser 
Menomonee Falls, WI 


I'm not sure that flogging heck out of 
the CPU chip by making it do the display 
and the disk control is all that great a no- 
tion in this era of inexpensive chips, espe- 
cially if you thensellthe machine for a lot 
of money, as Apple did with the Mac, but 
I see your point.—Jerry Ш 
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Once More Through the Sieve 
Dear Steve, 

In the May 1986 “Ask BYTE," James 
L. Barnett asked you whether the Sieve of 
Eratosthenes is “some classic mathemat- 
ical joke." You responded with the cor- 
rect reference to Donald E. Knuth's 
book, The Art of Computer Program- 
ming, Volume 2: Semi-Numerical Algo- 
rithms (Addison-Wesley, 1969). How- 
ever, Mr. Barnett is right. The Sieve of 
Eratosthenes benchmark is an erroneous 
implementation of the algorithm for 
counting prime numbers from 2 to n. 

Let p(n) denote the number of primes 
from 2 to n. Please compare: p(10)=4 
and p(100) 225, and not 8 and 45, re- 
spectively, as provided by the published 
Sieve benchmarks. I suggest that the 
Sieve of Eratosthenes benchmark should 
be changed to the mathematically correct 
version, to have Eratosthenes and other 
mathematicians on your side. 

Listing 1, a correct version of the Sieve 
of Eratosthenes, is written in Turbo Pas- 
cal. This program is interactive, but I've 
kept input error-trapping features to a 
minimum. It computes p(n) for n from 2 
to MaxInt-1 = 32766. The comparison of 
p(n) to п/іп(п) at the end of the program 
refers to a well-known theorem in num- 
ber theory: that p(n)/(n/In(n)) ap- 
proaches / as п approaches infinity. 

Rastislav Telgarsky 
Dept. of Mathematics 
University of Texas 
El Paso, TX 


BYTE's first article on the Sieve of 
Eratosthenes, by Jim Gilbreath, ap- 
peared in the September 1981 issue. An- 
other article, "Eratosthenes Revisited: 
Once More through the Sieve,” by Jim 
and Gary Gilbreath, appeared in the Jan- 
uar y 1983 issue. 

The Gilbreath version of the Sieve, 


ASK BYTE 


Conducted by Steve Ciarcia 


which has been used as a benchmark pro- 
gram by several magazines—including 
BYTE—appears to be almost exactly 
what Knuth had in mind in the exercise 
and short description of the answer in his 
book. The main difference is that both 
your and Gilbreath's programs do more 
counting than necessary to identify all 
the primes within the given range. It is 
necessary to f lag multiples of primes only 
up to sqrt(Nmax). The additional count- 
ing is a result of the desire to identify and 
count all the primes in one pass rather 
than make one pass to set the flags and 
another to count them. 

Some confusion seems to exist over 
what Gilbreath's program counts; it is 
not as obvious as in your more straight- 
forward program. “Once More through 
the Sieve" explains the operation of this 
algorithm quite well, but I have written a 
program in Microsoft QuickBASIC (see 
listing 2) that shows a direct comparison 
between your proposed implementation 
and Gilbreath 's implementation. I think 
you will agree that they both accomplish 
the same thing by slightly different paths. 

First, the principle that Eratosthenes 
developed, as implemented in your pro- 
gram, is that if you begin with the first 
prime after 1, you can find all primes by 
eliminating all multiples of each remain- 
ing number in turn. So, after eliminating 
all multiples of 2, the next number is 3; 
after eliminating all multiples of 3, the 
next number is 5, and so on. You continue 
until all nonprimes up to the desired limit 
have been eliminated. I have modified 
your algorithm to save the primes in an 
array and included it as the second half of 
listing 2. This allows direct comparison 
of the results with Gilbreath's method. 
After all, the question to be resolved is 
whether both programs count the same 
items. 

My modifications create arrays 


Listing 1: Professor Telgarsky's version ofthe Sieve of Eratosthenes in 


Turbo Pascal. 


program Sieve of Eratosthenes; 


var 
c,d,i,j,n : integer; 
prime : 
r : real; 
: char; 
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( R. Telgarsky } 


array[2..MaxInt] of boolean; 


continued 


ргіпе1 and prime2 of size 4000 to save 
all primes for size up to 32,767. The 
program also tests sizechk=size/2 be- 
fore an element is nulled. This was neces- 
sary because the product i*j is some- 
times greater than size, in both 
methods, causing an overflow or out-of- 
bounds error. Both of these changes slow 
the program considerably, and they are 
not proposed as permanent additions to 
benchmark. 

The Gilbreath method is the first half 
of the program. Note that the size vari- 
able input in the third line of the program 
is the size of the highest number to be in- 
vestigated, not necessarily the number of 
elements in the array. In the original Gil- 
breath program, it would be the size of 
the flag array. 

Gilbreath makes use of the fact that 2 is 
the first prime, and all other even num- 
bers are nonprime. Then he creates an 
array of flags the size (Nmax-3)/2, 
where Nmax is the largest number to be 
checked, as in your program. Here is the 
important factor: Each element i in the 
flags array is a pointer to a number with 
the value 2%*1+3. There is really no array 
present for these numbers, because it 
isn’t needed. If we look at a small section 
of the flags array, along with the virtual 
array of candidate primes, after several 
passes we see what's shown in table 1. 

Thus, for size=10 in the original Gil- 
breath method, we get 8 primes, as you 

continued 


IN ASK BYTE, Steve Ciarcia answers questions 
on any area of microcomputing. The most 
representative questions received each month 
will be answered and published. Do you have 
а nagging problem? Send your inquir y to 

Ask BYTE 

c/o Steve Ciarcia 

Р.О. Box 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, we 
cannot guarantee a personal reply, but Steve 
and the Ask BYTE staff answer as many as 
time permits. All letters and photographs be- 
come the property of Steve Ciarcia and can- 
not be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Albert, 
Bill Curlew, Ken Davidson, Jeannette Dojan, 
Jon Elson, Roger James, Frank Kuechmann, 
Dave Lundberg, Tim McDonough, Edward 
Nisley, Dick Sawyer, Andy Siska, Robert 
Stek, and Mark Voorhees. 


AutoSketch” 


A Resource to Draw Upon 


T ogetany job done, you need the right tools. Ideally, they 
should be extensions of your talents, freeing you to do 
what you do best. And speed, precision, flexibility, and 
consistency are alwaystop priorities, no matter what the job. 
If communicating with drawings is part of your job, 

> AutoSketch should be one of your resources. 

Е AutoSketch from Autodesk, the developers of 
AutoCAD? isthe precision drawing toolfor professional 
use. It's fast, powerful, and simpleto learn. The price is 
right, too. 

With AutoSketch and your personal computer, you'll enterthe world of computer-aided 
drawing with ease. You may never have designed with a PC before, and you may think it's 
boundto be complicated and time-consuming. Surprise! With AutoSketch, you'll probably 
be up and running in about an hour. 

Despite its ease of use, AutoSketch is a 
full-function, object-oriented CAD program. 
Pull-down menus and dialog boxes 
help you each step of the way. 

With a click of the mouse, you can 
draw, then copy, mirror, or move 
objects, even create symbol libraries. 
AutoSketch automatically updates 
measurements whenever you stretch, 
scale, or rotate dimensioned objects. 
It even keeps track of everything you 
do, so that you can delete and restore 
parts of your drawing as easily as you 
change your mind, using successive 
undo or redo commands. 


We know you'll be impressed with the professional results. So will your 
clients and colleagues. 


AutoSketch runs on the IBM PC/XT/AT and 
compatible systems with a minimum of 512K RAM 
and either color or monochrome display. The 
standard version is yours for just $79.95. If your PC 
has an 8087 or 80287 math coprocessor, this 
version operates about three times faster. The a 
speed- enhanced version for $99.95, requiring 
the coprocessor, is three times faster still. 

Call 800-445-5415 for the name of the 
AutoSketch Dealer nearest you or more 
information on supported peripherals. 

To order direct with a credit card, 
call 800-223-2521. 
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Integrand’s new Chassis/System is not another 
ІВМ mechanical and electrical clone. Ап 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
you to customize our standard chassis to nearly 
any requirement. [ntegrand offers high quality, 
advanced design hardware along with 
applications and technical support all at prices 
competitive with imports, Why settle for less? 


Rack & Desk 


PC/AT Chassis 


Rack & Desk Models 


Passive Back planes 

Doesn't Look Like ІВМ 
Rugged, Modular Construction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FCC 


14 5W & 85W also available 
Reasonably Priced 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 
209/651-1203 
TELEX 5106012830 (INTEGRAND UD) 
EZLINK 62926572 
We accept BankAmericard/VISA and MasterCard 


IBM, PC, XT, AT trademarks of Internationa) Business Machines. 
Drives and computer boards not included, 
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Accepts PC, XT, AT Motherboards and 


204 Watt Supply, UL Recognized 


ASK BYTE 


begin 
repeat 
Clrscr; 
GotoXY (38,1); 
Write('The Sieve of Eratosthenes:’); 
GotoXY(18,2); 
Write('the algorithm to compute the number of primes from 
2 to п”); 
GotoXY (17,5); 
Write('Enter a number not larger than 32766: n= ”); 
(SI-) ReadLn(n); (SrI-*) 
if IOResult <> @ then exit; 
if (n«2) or (n»MaxInt-1) then exit; 
GotoXY (34,7); = 
Write('Computing...'); 
Here the Sieve of Eratosthenes begins ) 
for i:- 2 to n do prime[i] :=true; ( initialize the 


array ) 
с:=0; ( set count to 2ero } 
1:22; ( start with first prime ) 
while i<=n do 
begin 
if prime(i] = true then 
begin 


( 1 loop ) 


( Write(i,’ ”); ) 
C := ctl; 
for j := 2 to n div i do prime[i*j]:- false; 
end; 
i з= 1+1; 
епа; 


{ if you wish ) 


GotoXY (17,12); 
Write('The number of primes p(n) from 2 to ',n,' is ',c); 
GotoXY (17,14); 
r :- n/ln(n); 
GotoXY (17,16); 
Write('The ratio n/ln(n) is ',r:2:2); 
d := Round (Abs (c-r) *188/c); 
GotoXY (17,18); 
Write('The difference between p(n) and n/ln(n) 
is *,d,* % 7): 
GotoXY (17,24); 
Write (’Press <ESC> to quit or any character to repeat.’); 
Read (Kbd, ch) ; 
ClrSer; 
until ch = £27; 
end. 


Listing 2: A program to compare the technique in listing 1 to the technique 
used by the BYTE Sieve of Eratosthenes (originally written by Jim Gilbreath). 
This program is written in QuickBASIC. 


” QuickBASIC program to compare the Byte Sieve algorithm 
‘ with the more obvious implementation of the Sieve of 

' Eratosthenes. Start by defining all variables as integer 
' up to s. Save t for floating-point timer. 

defint a-s 

true = 1 

false = 0 

input "Input Size, 32764 or less ",size 

size = (size-3)/2 

print "BYTE Sieve program, BYTE, Sept. 1981, page 188" 
dim primel (4888), prime2 (40080) 

rem Sdynamic 


dim flags (5і2е+3) 


‘Initialize the flag array 
for і-Ө to size 


continued 


Introducing DCX-24 


High performance 
peripheral sharing 


p 


+ Bay Tech's new DCX-24 data 
communications exchange unit 
allows high speed exchange of 
data between computers, 
printers and other peripherals. 


+ Basic 12-port unit expandable 
to 24 ports by 4-port serial/ 
parallel modules, so the system 
can grow with you. 


+ Optimum flexibility: Select 
the right combination of 
serial/parallel ports, and set 
any of these ports as a printer 
port or a computer port. 


+ Powerful 16-bit CPU plus 
multiple high performance 
I/O processors allow super 
high speed transfer of data 
demanded by new faster 
computers and software. 
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+ Large buffer, expandable to 
4% megabytes, dynamically 
allocated to maximize buffer 
utilization. 


+ Simultaneous data input and 
output on all ports. 


+ Computer-to-computer 
communication concurrent 
with all other operations. 


+ Easy-to-use menu-driven 
setup plus pop-up RAM 
resident software. 

+ Compatible with virtually all 
computers, printers, plotters 
and modems. 


+ Many more high performance 
features. Call for complete 
details. 


Bay Technical Associates Inc. 

Data Communications Products Division 
200 N. Second St., P. O. Box 387 

Bay St. Louis, Mississippi 39520 

Telex: 910-333-1618 BAYTECH 

Phone 601-467-8231 or 
800-523-2702 
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. |hemoreth 
the more they 


1971. Kansas 1972. Moonlighting 1973. Fastidious 


tornado blows out DEC" programmer deprograms company's janitor turns off [BM* 370. 
PDP-lls. Files saved production records. Files Files saved on 3M data 


on ЗМ data cartridge tape? saved on 3M data cartridge tape. cartridge tape. 


1978. Colorado electric 1979 Little Stevie Fong 1980. Temporary help 
storm jolts Wangs? flips floppies out permanently dumps accounting 
Files saved on 3M data father's office window. Files saved records on Apple 111. Files 


cartridge tape. on 3M data cartridge tape. saved on 3M data cartridge tape. 


1984. Hard disk fails 1985. Sal's Diner 1987. Delivery boy delivers 


in soft market; brokers panic. Dropped eggs scramble Macs." IBM PS/2" swiftly and 
Files saved on 3M data Files saved on 3M data abruptly to the sidewalk. Files saved 


cartridge tape. cartridge tape. on 3M data cartridge tape. 


1975. Head of the 
office trips, pulls plug on 
HP* 3000. Files saved 
on 3M data cartridge tape. 


1981. Circuit breaker 
flips, floppies flop. 
Files saved on 3M data 

cartridge tape. 


1990. Somewhere, 
somehow, on some computer. data 
will crash. Files will be 
saved on 3M data cartridge tape. 


1076. Unnamed computer 1977 Office 


does the unmentionable. fire bakes Apple 115. 
Files saved on 3M data Files saved on 3M data 
cartridge tape. cartridge tape. 


1982. Head crash 1983.Thief sneaks 
proves fatal to Lisa." Files away with Osbornes? Files 
saved on ЗМ data saved on 3M data 
cartridge tape. cartridge tape. 


Computers come, and computers go. 

But when they go out abruptly, you've always been 
able to rely on 3M data cartridge tape for backup. 

[n fact, 8096 of the people who back up on data 
cartridge tape back up on 3M. 

Why? 

We've been covering computer and human errors 
almost longer than computers and humans have erred 
together. 

Not only did we invent and patent data cartridges, 
we've continually patented the innovations that make 
data cartridge backup the best way to back up data. 


Which is something that's never changed. 
Call (800) 423-3280 for a brochure. 


Trademarks/owner: DEC/ Digital Equipment Corporation; ІВМІ, Personal System/ 2/ International Business Berri canes 
Machines Corp; HP/ Hewlett-Packard; Apple, Lisas Apple Computer Inc.; Wang/ Wang Laboratories; 
Osborne/ Novell, Inc.; Mac/ Macintosh Laboratory, inc. 
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AST TurboLaser/PS ,. 
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FastCad 
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ASK BYTE 


flags(i)-true 
next 


'Now set the flags 
3-0 
tO-timer 
prime] (@) =2 
sizechk=size/4 
count=1 
for i-08 to size 
if flags(i) = true then 
Primel(count) = 1+1+3 
if (8.5*i)*(0.5*primel(count)) <= sizechk then 
k=i+tprimel (count) 


‘consistent with the second method 


while k <= size 
flags(k) = false 
k = k + primel (count) 


wend 
count = count+l 
end if 
next i 
count = count - 1 
tl=timer 


tdt = tl ~ t8 
print "Time to count ";count-41;" primes was ";tdt;" seconds" 
print 


' Professor Telgarsky's version converted from Turbo 

^ Pascal to QuickBASIC 

print " Professor Telgarsky's version" 

f Initialize the flag array 

size = 2 * size + 3 “16383 

redim flags (size+3) ’ 16384 

for 1=8 to size 
flags(i) = true 

next 


'Set all flags true 


'Now set the flags and save the primes 
k-0 
count=@ 
t@=timer 
i=2 
sizechk = size/2 
while i <= size 
if flags(i) = true then 
prime2 (count) = i 
count=count+l 
for 1-2 to (size) /i 
if (8.5*i)*j <= sizechk then flags(i*j) = false 
next 3 
end if 
i = i+l 
wend 
tl=timer 
tdt = t1-t@ 
count = count-1 ' Because it was incremented AFTER the 
last prime was found. 
print " Time to count ";count*1;" primes was ";tdt;" seconds" 


'Now compare the results of the two methods 
for kl = 0 to count+tl 

if primel(kl) <> prime2(kl) then 

print kl, primel(kl), ргіте2 (К1) 

end if 
next kl 
print 
print "Comparison complete" 
print "Last prime was ";primel(count) 
end 


'Initialize the first value to make the array 
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The new family of Olympia printers with 
a prestigious technological heritage. 


Olympia is first in making lasting speeds from 130 CPS to 200 CPS We'll make a good impression on 

impressions for a good reason. fora widerange of applications. you. Then for you. 

For over 80 years we've been a And our daisy wheels are unsur- 

leading innovator in typing tech- passed in printing quality. " и V 2. yo | 

nology for the office. Now every- Our new Laserstar 6 is com- (In N.J., Т S 22- ) Or write 

thing has changed. And nothing pact, versatile, compatible and Olympia U.S.A. Inc., Box 22, 

has changed. Our technology is offers the latest in desktop printing Dept. ADV, Somerville, N.J. 08876. 

asnewas the dew. Our commit- technology. ө Call Canada, 1-800-268-6464. 

mentto reliability, efficiency and In short, whatever you need Or write Olympia Business 

service IS as SOlid as ever. we've got. So don't go shopping Machines Canada Ltd., 58 Prince 
The Olympia dot matrix printers without the big newname in Andrew Place, Don Mills, Ontario 

produce clean, crisp printing at printers on your list. Olympia. M3C 3A2. 
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| ` Now for $79. 95 you. can own 
{һе rest; You see; today’s new dot ` 
matrix printers offer a lot more. 
_. Like ап NLQ mode that makes 
their letters print almost as sharpas 


_adaisy wheel. And mode switch- - 


"ing at the touch of a button in over’ 


160 pike | But now, a Dots-Perfect 


- work like the. new models in min: ` 


utes— at a fraction of their cost. 
“Апа FX, JX and MX models will. . 

print the IBM character set, too. 
So, call now апа use your Visa, 


MasterCard, or AmerEx. Dont 


replace your printer, рече it ( 


_ 1-800-368-7737 


nowhere | in the United States or Canada) 
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Table 1: After several passes of 
Gilbreath’s Sieve, the first 10 
elements (as indexed b y i of the 
flag array) are set to the values 
shown in the second column. 

The flag array entries “point” to 
numbers with the value 2* 143, 
and this equation is shown carried 
out in column 3. As you can see, 
the first 10 elements actually 
identify the primes between 0 
and 21. 


2'i-3 


= 


flag 
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found; but this is 8 primes in the range of 
numbers from 2 to 21, not 0 to 9 or 1 to 
10. When the Gilbreath program is run 
for 8192 elements, it really counts all 
primes less than 16, 384. 

If you run the program below and input 
16,384 for size, it is reduced by the 
equation size-(size-3)/2 for the first 
part of the program, then restored to the 
original value for the second part. The 
result will be a count of the primes up to 
16,384 for both cases, and the last prime 
printed is the same for both methods. 

The last loop in the program compares 
the two arrays of primes and prints any 
elements that don't match. If you want a 
list of primes, you can leave out the if 
ргіте1(... and following end if state- 
ments. —Steve 


CIRCUIT CELLAR FEEDBACK 


Miscellaneous Help Wanted 
Dear Steve, 

How would I get into interfacing com- 
puters and writing some small programs 
to run an Icon-based Home Control Sys- 
tem (HCS)? I would also like to know 
how I could log onto the networks in the 
U.S. from this information-starved loca- 
tion. Finally, I am interested in the design 
of the AVMUX (described in the Febru- 
ary 1986 “Circuit Cellar"). Can I inter- 
face this with the HCS? 

O. R. J. D'Souza 
Ruwi, Sultanate of Oman 
continued 
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Blazing Speed 
New Features 
Easier to Use 


Complete dBASE ІІ PLUS 80386 Version Available NOW 
Replacement...And Much Моге For ultimate speed now, FoxBASE+/386 
Don't change vour programs, runs about 50% faster than standard 
databases, screens, or reports! FoxBASE+ 2.00—over 10 times faster 


FoxBASE+ makes your dBASE applica- Іп some operations. It takes full advan- 

tions run like lightning without changing tage of protected mode and the giant 

one line. And vou can still use the best memory capacity of the 80386 chip today 

parts of dBASE—great interactive fea- — ...yet runs under standard MS-DOS. 

tures like EDIT and BROWSE plus the Easier To Use 

ы але DUNG. pst Don't worry about memory configura- 
gadang ае n DA tion or size. New FoxBASE+ 2.00 


, Mey ‚ rcr ін ^ AS Тл, 
iar, user-friendly way you use dBASE. automatically optimizes memory usage 


30-- Major Enhancements as it runs. . . requires less memory vet 

User-Defined Functions, screen runs faster. And because Fox BASE» is 

save & restore, VALID clause in GET's, completely interactive, you don't have 

built-in "light-bar" menus, 10 new to waste hours compiling and linking 

commands, 4 new functions, and much УОЧГ programs. FoxBASE+ runs on the new IBM 
more. FoxBASE-- Is Economical Personal System/2 and 3.5 " diskettes 
Faster Than Fast Best of all, single-user MS-DOS are available at no additional cost. 
FoxBASE+ was alreadv the fastest FoxBASE+ 2.00 costs just $395 and So call (419) 874-0162 and ask for the 
dBASE product in existence—but based FoxBASE+/386 2.00 just $595. Multi- — details about FoxBASE+ 2.00 and our 
on independent benchmarks? new user versions are also available?** And monev-back guarantee. Alter all. 


FoxBASE+ 2.00 averages 73% faster. with our Royalty-Free Runtime you can 
That's an average 3.2 times faster than distribute your FoxBASE+ applications 
Clipper, 4.3 times faster than Quick- freely and never pay another dime. 


silver, and 5.9 times faster than dBASE an Dune 1: 
II] PLUS. Nothing Runs Like a Fox. 


FOXBASE & 


LLL 0 == — - 

FoxBASE, FoxBASE+. and FoxBASE+/386 are trademarks of Fox Software. dBASE ill PLUS is a trademark of Fox Software 

Ashton-Tate. Clipper is a trademark of Nantucket. Quicksilver is a trademark of WordTech Systems. Personal System/2 122 W. South Boundary. Perrysburg, OH 42221 

is a trademark of IBM. (419) 874-0162 Telex: 6503040877 FOX 
* Using the suite of 48 comprehensive benchmarks published in Data Based Advisor. March 1987. FAX: 4198718678 


"= Multi-User FoxBASE+ 2.00 for MS-DOS costs $595. Multi-User XENIX version available al S795. 


Tandy Printers: 
Because there is 


no better value. 


The New Tandy’ LP 1000 


Laser Printer 


Price applies at Radio Shack Com- 
puter Centers and participating stores 
and dealers. IBM/Reg. TM IBM 
Corp. HP LaserJet Plus/Reg. TM 
Hewlett Packard. 
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А breakthrough in 
typeset quality 
desktop publishing. 


Affordable desktop publishing has 
arrived! The laser-sharp clarity of 
the new Tandy LP 1000 rivals 
professional-typeset quality. The 

LP 1000 quietly produces 300 x 300 
dots-per-inch resolution at up to six 
pages per minute. Front-panel con- 
trols allow you to select fonts and 
type styles, and optional download- 
able custom fonts are available. The 
LP 1000 is Tandy, IBM9 and HP La- 
serJet Plus? compatible. A Cen- 
tronics parallel interface is included, 
and the LP 1000 does not require a 
special controller board. Come see 
the Tandy LP 1000 Laser Printer 
today—only $2199. (26-2804) 


Radio Shaek 


The Technology Store" 


A DIVISION OF TANDY CORPORATION 
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CIARCIA FEEDBACK 


The best advice I can give you to “get 
into interfacing" is to read as much as 
you can in your areas of interest and pick 
some simple beginning projects to build 
your confidence and ability. 

You probably should obtain some gen- 
eral software programming books that 
teach basic structured techniques and 
some machine-specific books (i.e., pro- 
gramming on the IBM PC). Almost any 
major book distributor would have plenty 
of good titles. Ads in BYTE list sources 
for good technical computer books. 

As far as logging onto the networks 
here in the U.S., I suspect the cheapest 
way is through the international tele- 
phone system. Unfortunately, that may 
prove intolerable for various reasons— 
especially line quality. The BYTE Infor- 
mation Exchange (BIX) is available 
through local postal telephone and tele- 
graph companies; BYTE lists access in- 
formation. If you are near a university 
with a moderate-size computer center, 
you may want to contact it to see if it has 
any network accesses. BITNET is one 
such worldwide information system that 
allows mail and file sending across it at a 
very low cost. 

I am assuming that you want to actu- 
ally develop the icon-based software for 
driving the AV MUX and the HCS. Writ- 
ing an interface of that nature can be a 
complex task, but it is simplified if much 
of the actual graphics drivers are alread y 
written. One inexpensive toolkit is the 
Turbo Pascal Graphics package from 
Borland (4585 Scotts Valley Dr., Scotts 
Valley, CA 95066), which contains well- 
written tools for all kinds of graphics ap- 
plications on the IBM PC and compat- 
ibles. In a nutshell, you need to write a 
series of driver routines, some that inter- 
face to the hardware to perform the low- 
level tasks of setting switches and control 
information, the mid-level tasks that co- 
ordinate the sequence of low-level activi- 
ties, and the high-level tasks that are the 
main choices of action and control from 
the user's perspective. —Steve 8 


Between Circuit Cellar Feedback, personal 
questions, and Ask BYTE, l receive hundreds of 
letters each month. As you might have noticed, 

in Ask BYTE I have listed my own paid staff. 

We answer many more letters than yousee pub- 

lished, and it often takes a lot of research. 

If you would like to share your knowledge 
of microcomputer hardware with other BYTE 
readers, joining the Circuit Cellar/Ask BYTE 
staff would give you the opportunity. We're 
looking for additional researchers to answer 

- letters and gather Circuit Cellar project 
material. 

If you're interested, let us hear from you. 
Send a short letter describing your areas of 
interest and qualifications b Steve Ciarcia, 
Р.О. Box 582, Glastonbury, CT 06033. 


Unleash the desktop publisher 
in your word processor 


Teamed with your word processor, Laser Fonts transforms 
your HP laser printer into a powerful publishing system. 


Easy to Use. Laser Fonts? automatically 
configures WordPerfect and Microsoft? 
Word to use any vendor's soft fonts in addi- 
tion to cartridge and internal printer fonts. 


Fonts. Laser Fonts comes with a Starter 
Pack” of typefoundry-quality fonts licensed 
from Bitstream®. 


Graphics. Include graphics from popular 
products, such as Lotus 1-2-3®, PC 
Paintbrush® and scanners. 


Economical. With Laser Fonts you get 
the extremely high-quality typefaces, the 
wide variety of typestyles and the graphics 
capabilities required for desktop publishing, 
but you use your existing word processor 
just as you always have. All for less than the 
price of a single font cartridge. 


Laser Fonts: $180 


Laser Fonts brings fonts and graphics to For IBM or MSDOS computers and 
WordPerfect and Microsoft Word. HP, Canon and compatible laser printers. 


* The Starter Pack contains: Dutch (Bitstream's version of Times Roman®) 8, 10, 12, 14, 18, 24; Dutch Italic 12; 
EN Dutch Bold 12; Swiss (Bitstream's version of Helvetica9) 12; Swiss Italic 12; Swiss Bold 12; Courier 7, 10, 12, 14; 
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Old English 10, 20, 30; Script 10, 20, 30; Symbols 12. This ad was printed entirely with So ftCra ft fonts. 


Backed by a large library of typefoundry-quality fonts. 


The "Starter Pack" that comes with Laser 
Fonts is probably all you need, but for more 
variety in your documents, choose from 80 
professional typefaces in SoftCraft's 
Typefoundry Series of fonts. These are 
licensed from Bitstream and include: all 
sizes from 3 to 120 points; all weights; all 
popular character sets, such as Roman-8, 
complete IBM-PC and foreign languages. 

Or select individual fonts from the 
Standard Series of fonts at the very low cost 
of $15/disk full of fonts. Hundreds of fonts 
are available in many popular styles and 
several unusual styles. 


2 nC: me: C FREE font esta IY 
Y S oftCraft, Inc. | [] Product ола 


Print with the very best, typefoundry-quality 
typefaces available. 


Y 


16 N. Carroll St., Suite 500 * Madison, WI 53703 Name 

(608) 257-3300 • Telex 756332 

Call TOLL FREE (800) 351-0500 Address 

Laser Fonts is a registered trademark of GoftCraft, Inc. Microsoft is a registered trademark City, State, Zip 
eS el e eei ан Phone 
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MAIL TO: 


SoftCraft, Inc. • 16 N. Carroll St., Suite 500 * Madison, WI 53703 


of Microsoft. Bitstream is a registered trademark of Bitstream inc. 1-2-3 is a registered | 
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ALL IT LAC 


A choice of snap-in/out, 24- or 

18-pin print heads gives you the 
versatility and ease of mainte- 
nance that other printers lack. 


With a top speed of 360 cps, 
it makes most printers seem / 
dow nright lackadaisical. / 


“ALPS »240c | 


But who needs competition And take care of it faster. Thanks 


when you've got all this? not only to its talents pointed 
Namely, the ae e out above, but to its many 
ALPS P2400C" ; others, as well. 
Dot Matrix Printer. | Like a choice of 
No other printer | draft, correspondence 
in its class can do so . and letter quality print 
much for so many for | modes. A print buffer 
so little. |, expandable to 256K. 
For instance, the | Multiple font cart- 
P2400C can easily take Forlettes seven-olor graphic 7 ridges. And full com- 
on all the work an office шит, everything else appears lackluster. patibility with the most 
full of busy PCs can dish out. popular PCs and software. 


COMPETITION. 


Most printers lack the good 
sense to include a paper-saving, 
push/pull tractor for both bottom 
and rear feed. Not this one. 


You also get conveniences that 
\ many other printers are lacking. 
Like control of everything from 
the front panel, the feature menu, 
orírom software — without using 
ый IMP switches. 


LINE FORM INSERT | ТҮРЕ PRT СМАР н 
FEED — FEED SHEET RESET STVLÉ МООЕ MITCH SPACING 
1 


Not to mention the ability to For a free demo, or more 
run quietly. At under 55аВА the information, call us at 
P24000C is one of the least noisy (800) 828-ALPS. In California, 


printers around. (800) 257-7872. 
One of the most durable, too. And see what every other 
It comes with a full, one-year dot matrix printer is lacking. 


limited warranty. And if you give 
it normal care, itll give you over 


five years of trouble-free ALPS 
performance. 


Of course, theres nothing like AMERICA 
a live performance to prove there's 
nothing like the P2400C. IT’S TIME YOU SAW THE ALPS. 


Circle 12 on Reader Service Card (Dealers: 13) P2400C 15 a trademark of ALPS Electric Co, Ltd. ê 1987 ALPS Armenca. 
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= а} ч. | 12 MHz Multifunction Card 


Professional 
Image Board 


— | 


2 ATI-6/12 System 286. 


| 


= 


Biv We ATI-386 


ADV 


ATI-386 


The ATI-386 AT board is a high-performance system board that provides 
the primary elements for building advanced personal computers. The 
board is functionally compatible with the system board in the ІВМ AT. 
However, it contains an 80386 microprocessor, 32-bit access to data and 
other features that give it over twice the performance of an 8MHz IBM AT. 


Other features include downward compatibility with ІВМ 8 MHz AT, one 
MByte 32-bit on-board memory expandable to 16 MByte, a socket for the 
Intel 80387 math co-processor and more. 


ATI-386-64 


The ATI-386/64 Board features the same specifications as the ATI-386 AT 
board as well as on-board 64 KByte cache memory, cacheable to a full 16 
MByte memory spaceto achieve nearly zero-wait state operation at full 
speed. 


ATI-6/12 System 286 


The ATI System 286-12 runs at an amazing speed of 12MHz. That's 20% 
faster than the ІВМ" Personal System 2 50/60. 


And to protect your existing investment, we've built-in a normai-speed 
mode as well. A few simple keystrokes will switch you to 6MHz operation 
mode, when necessary. 


Combine the ATI System 286-12 with our MegaGraph Plus EGA board to 
get superb graphics performance. Or expand your system's main memory 
with the ATI Multifunction card. Expand from single-user to multi-user 
system with up to five disk drive slots and eight expansion slots. 6/8 & 6/10 
MHz systems also available. 


CE TO THE 


12 MHz Multifunction Card 

Our versatile multifunction card features a system bus of 12MHz. Sockets 
on board to handle up to 2.5 MBytes of memory, one serial port, one 
parallel port, one game port. Optional second serial port available. 


Professional Image Board 

The new Professional Image Board is a PC board which allows an ordinary 
home video camera (color or black-and-white) to be plugged into an IBM 
PC/XT/AT personal computers ог ІВМ compatibles. Now, live, fast action 
scenes can be instantly captured in full color and frozen. The frozen 
pictures can be stored on a floppy or hard disk. The frozen pictures can 
also be transmitted to any remote computer in the world via modem or 
network. 


гї 


dizi? 


Alronics 


International Inc. 

We Deliver Aduanced "Tacna naa 

1830 McCandless Dr. Milpitas CA, 95035 USA 

(408) 042-3344 TLX: 510-600-6093 FAX: (108) 042-1674 


Southern California Contact: CNT Marketing 
16580 Harbor Blvd., Ste. J, Fountain Valley, CA 92780 (714) 839-3724 
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BOOK REVIEWS 


DIGITAL SIGNAL 
PROCESSING 

R. A. Roberts and 

C. T. Mullis 
Addison-Mesley 
Reading, MA: 1987 
ISBN 0-201-16350-0 
578 pages, $44.95 


PROLOG PROGRAMMING: 
APPLICATIONS FOR 
DATABASE SYSTEMS, 
EXPERT SYSTEMS, 
AND NATURAL 
LANGUAGE SYSTEMS 
Claudia Marcus 
Addison-Wesley 

Reading, MA: 1986 
ISBN 0-201-14647-9 
325 pages, $22.95 


OPENING WINDOWS 
Bill O’Brien 

Scott, Foresman 

and Company 
Glenview, ll: 1987 
ISBN 0-673-18581-8 
387 pages, $19.95 


DIGITAL SIGNAL 
PROCESSING 
Reviewed by John V. Olson 


igital Signal Processing 

by R. A. Roberts and 
C. T. Mullis presents a broad 
selection of topics relating to 
digital signal analysis in what has become the traditional ap- 
proach in engineering. The material is sufficient for a two- 
semester college course at the junior- or senior-year level. 

The authors begin with the definition of discrete-time signals 
and the systems that produce them. Unlike other texts that attempt 
to justify the use of discrete mathematics by showing the connec- 
tion to sampled analog signals, this book starts with a discussion of 
a discrete sequence of numbers as a signal without encumbering 
the reader with the possible sources of such a signal sequence. 


Fundamentals for All 
The first four chapters review the fundamental concepts of lin- 
ear systems, time-invariant systems, Fourier transforms, and Z 
transforms. Roberts and Mullis present extensions and applica- 
tions clearly, and the classic transform theorems are tabulated 
for easy reference. The applications themselves are succinct. 
The authors discuss in detail the distinction between Fourier 
transforms that are continuous in time and frequency and those 
that are discrete. 

Next, the authors discuss the sampling theorem, a core concept 


Illustration by Andrea Eberbach 


of digital signal processing. 
They develop the sampling 
theorem through discussion 
and example until the complete 
theorem is stated. This ap- 
proach works well if students 
are careful to work their way 
through the material. A subse- 
quent chapter shows the devel- 
opment of several of the most 
common algorithms for calcu- 
lating the fast Fourier trans- 
form. 


Problem Applications 

The rest of the book applies 
transform techniques to engi- 
neering problems. The bulk of 
the material is connected in 
one way or another to the task 
of filtering signals to remove 
noise. Simple low- and high- 
pass filters are treated as ex- 
amples in several of the intro- 
ductory sections. These intu- 
itive ideas are developed more 
fully in a single chapter that 
covers the design philosophy 
of both finite-impulse re- 
sponse and infinite-impulse 
response filters. The discus- 
sion here is brief, but com- 
plete. A great deal of work 
outside the classroom is re- 
quired for the student to mas- 
ter this material. 

Next, Roberts and Mullis 
turn to the development of a 
least-squares approach to filter design, an important and power- 
ful technique not usually discussed in books at this level. Stu- 
dents who master this material will be prepared for a more ex- 
tensive course on adaptive algorithms and Kalman filters. A 


final chapter on spectral estimation focuses on the characteris- 


tics of auto-regressive sequences and the estimation of their 
spectra. 

Finally, three chapters are devoted to a discussion of the im- 
plementation of digital filters in hardware. Included here are 
discussions of finite-length register effects, such as the quantiza- 
tion noise associated with A/D conversion and round-off noise. 
The last chapter covers the design of general digital-processing 
structures and discusses the problems in interpolation, decima- 
tion, and multirate filters. 


An Effective Approach 

Throughout the book, the authors develop ideas with a design 

motivation; they work through numerous examples that develop 

the student’s intuition and finish with a complete statement of 
continued 
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easy, 
you wouldn't need TopDOS! 


Let's face it: working with DOS can humble even the most 
advanced user. Which is why we created TopDOS. 


"As a program that offers to improve DOS, TopDOS is a marvel." 
— InfoWorld 


TopDOS makes working with DOS simple by providing a 
RAM -resident full-featured text editor, enhanced 
command-line editing, on-line help for DOS commands, 
and a dynamic TREE command that instantly displays 

your hard disk directory structure and provides simple 
point-and-shoot commands to copy, delete, move, edit 
and execute files. 


“Опе way to make DOS better, if not the best, is a product called 
TopDOS. lts HISTORY command, which lets you replay previous DOS 
commands, is worth the price of admission alone ...” 

— Business Software 


TopDOS makes working with DOS easy by adding UNIX- 
like features such as a HISTORY command, a MOVE 
command for moving files between directories, an ALIAS 
feature for creating custom DOS commands, and the fastest 
WHEREIS command 'thereis' for instantly locating files. 


"TopDOS is a well-designed, well-executed product. It comes with an 
excellent manual and quick-reference card, augmented by on-line help." 
— PC Tech Journal 


TopDOS even makes working with DOS 'fun' with tricks 
like auto-command and filename completion, a transposi- 
tion command in case you type "coyp" instead of *copy", 
keyboard macros, automatic screen blanking, EGA support 
in 43 line mode and much more. 


"This is a software package that you'll soon wonder how you ever did 
without.’ — The Los Angeles Times 


Before DOS gets the best of you, get the best of DOS, with 
TopDOS. Suggested retail price: $69.95. | 


For the dealer nearest you, or to order by phone call 


(800) 654-7494 


(818) 376-1322 in CA. 
30- Day, Money-Back Guarantee. 


 -Fronthiunner - 


DEVELOPMENT CORPORATION 
14656 Oxnard Street, Van Nuys, CA 91411 


TopDOS runs on апу ІВМ PC/XT/ AT or compatible with DOS 2.0 or later. 
Requires 40K. NOT Copy Protected. All orders add $3.00 shipping. CA residents add 
6.5% sales tax. Send $5.00 for demo disk. 


MS-DOS is a trademark of MicroSoft. [BM is a registered trademark of 
International Business Machines. UNIX is a trademark of Bell Labs. TopDOS is a 
trademark of Front Runner Development Corporation. | 
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BOOK REVIEWS 


the concept at hand. This is a very effective approach, espe- 
cially in an engineering context, where the emphasis is more on 
design and implementation and less on the rigorous sequential 
development of theorem and proof. The material in each chapter 
is supported with numerous problems that students can use to 
evaluate and extend their understanding of the material. The 
mathematical context is modern and lucid, the notation and con- 
cepts of linear algebra are especially effective in the formulation 
of signal analysis, and the authors' presentation is clear, con- 
cise, and consistent. The material is arranged in a modern for- 
mat, unencumbered by the mathematical orientation popular in 
books written 10 years ago. 

Digital Signal Processing breaks new ground in its coverage 
of recent developments in the application of least-squares tech- 
niques to filter and system design and in its discussion of spec- 
tral estimation. While I found the signal flow graphs used to 
describe the processes under discussion a liability due to their 
cumbersome complexity, they are presented as a supplement to 
aid analysis and understanding and do not block the comprehen- 
sion of the material. Whether used as a primary text or as sup- 
plementary reading, this book should find its place on the 
shelves of students and instructors alike. 


John V. Olson (1543 Scenic Loop, Fairbanks, AK 99709) is an 
associate professor of physics at the University of Alaska. 


PROLOG PROGRAMMING: APPLICATIONS 
FOR DATABASE SYSTEMS, EXPERT SYSTEMS, 
AND NATURAL LANGUAGE SYSTEMS 

Reviewed by Alex Lane 


rolog Programming by Claudia Marcus is a serious attempt 

to show how Prolog performs as an applications language. 
This is in response to skeptical queries about the practical appli- 
cability of the powerful and flexible Prolog language. 

Since Marcus is the principal technical writer at Arity Corp., 
you might wonder whether the book was written to promote 
Arity/Prolog or whether any of the applications in the book de- 
pend on a language extension found only in Arity products. 
However, aside from a 20-page appendix summarizing the fea- 
tures of Arity/Prolog, the author scrupulously maintains her 
neutrality. As a result, the book can be used with any Prolog that 
implements the Edinburgh, or DEC-10, syntax. 

Prolog Programming: Applications for Database Systems, 
Expert Systems, and Natural Language Systems wastes little 
time discussing language issues. Instead, it quickly gets down to 
the writing of topical Prolog applications. In her preface, 
Marcus targets the book's audience as programmers who are 
somewhat familiar with traditional programming languages, 
such as C and Pascal, and who want to start writing Prolog ap- 
plications without delay. She gives fair warning that the broad 
range of her chosen subjects limits the depth of her explan- 
ations. 

After a pair.of brief introductory chapters, Marcus focuses on 
databases, expert systems, and natural-language systems. She 
begins by examining Prolog's internal database, discussing 
database scoping, hash tables, and binary and balanced trees 
with brief examples. Next, she devotes a chapter to developing a 
relational database in Prolog with examples that contrast Prolog 
queries of the database to those made in Structured Query Lan- 
guage (SQL). 

Unfortunately, Marcus has little time or space to dwell on ex- 
planations of SQL, so beyond a citation to a book containing a 
description of SQL, she provides little information to help those 
in new conceptual territory. References to SQL, however, con- 

continued 


FOR $199 
YOU'LL GET ALL THE 


INSIDE INFORMATION 


YOU CAN HANDLE. 


Introducing our 
PM2400 half-card 
modem. Thanks to 
advanced surface 
mount technology you 
get full card features 
and capabilities on a 
IBM PC’ XT," AT" 
compatible half-card. 


Included FREE! 
A 
4 


РгоСотт 
Communications 
Software 


жа 


The product is right. The price is 
right. So, your next question is likely 
to be, “Is the PM2400 half-card 
modem Hayes™ compatible?" Our 
answer is an unequivocal “Yes! WE 
GUARANTEE IT!" The PM2400 is 

so compatible, in fact, that even 
Hayes’ own SmartCom II™ can't 
tell the difference. Now, here's a 
quick run-down of what $199 buys: 


Ш 0-300, 1200, and 2400bps 
operation. 

W Automatic adaptive equalization 
for consistent error-free 
transmission. 

E Auto answer mode. 

Ш User modifiable non-volatile RAM. 
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@ Pulse or touch- 
tone dialing. 

B Full or half-Duplex 
operation. 

Ш Two wire leased-line 
or dial-up operation. 

Ш Separate Line and Set connec- 
tors for data and voice calls. 

Ш Volume-controlled speaker 
for monitoring. 

Ш External COM PORT 
selection switch. 


The next feature is really impor- 
tant. You should know that the 
PM2400 half-card internal modem 
comes with the finest product 
guarantee around...a 5 year perform- 
ance guarantee. In the unlikely 
event the modem fails to perform 
properly, we'll repair or replace at 
no charge to you. 

— — —— ————————— O 


Жатты deba... 
PM2400 -~ 
O ү 


Performance, features, 
incredible value and a great 
guarantee; each a hallmark 
of the PM2400 half-card 
modem. in fact, they're hall- 
marks you'll find in every 
Practical Peripherals product. 


The baudy 
PM2400 Een Modem | 
==PRACTICAL 
5 PERIPHERALS. 


31245 La Baya Drive 
Westlake Village, CA 91362 
Toll Free: 1-800-641-0814 
1-818-991-8200 

FAX: 1-818-706-2474 


All trademarks are property of their 
respective manufacturers. 


© 1987 Practical Peripherals, Inc. 
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New dBase III Plus" Compiler 


Ш Smaller EXEs W Faster compilation 
E Faster execution W Lower price! 


[——  Gompiimplinkng | 2 Seconds | “Маша” 


I Seconds 


d-Smallest! With Clipper?" the smallest program 

© you can create is 140k. And it goes up 
from there! dB Fast" creates programs as small as ІК with typical program 
sizes from 5 to 10k. Just think, now it's possible to fit all your programs on 
one floppy disk. And if you send files via modem — look what happens to 


your modem phone bill... it almost disappears! 
dB Fast compiles and links in a blistering 


d-Fastest! 3 seconds. Clipper slugs along at 4 minutes. 


dB Fast compiled programs also run faster. A program that took over 1 full 
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BOOK REVIEWS 


tinue to plague the rest of the chapter as the author discusses 
SQL predicates and the transformation of SQL queries into Pro- 
log questions. А few pages after the first reference to SQL, the 
concept of normalization flashes past as the reader is handed a 
one-liner about there being five "normal forms," a citation to 
another database text, and the reassuring news that "only the 
first normal form will be dealt with here." 

The book seems pressured like this most of the time. In fact, 
unless Marcus is actually leading the reader through the build- 
ing of an application, the pace of her text is breathtaking. She 
introduces new concepts and terms in rapid succession. For ex- 
ample, three important Prolog terms—matching, unification, 
and instantiation—are presented and defined in less than a page 
in the introduction. Another half-page is devoted to one of the 
toughest of Prolog concepts—the cut—and its use is discussed 
only briefly over half a dozen pages. Clearly, the reader will 
benefit from prior familiarity with the subjects in this book. 


Discussion of Expert Systems 

Expert.systems are covered in two chapters. The first is devoted 
to techniques for building expert systems; the second, to writing 
an expert-system shell. After a too-brief explanation of expert- 
system components in the first chapter, Marcus settles down to 
discuss the use of production rules (IF...THEN rules) to solve 
the grocery-bagging problem from Patrick Henry Winston's Ar- 
tificial Intelligence (2nd ed., Addison-Wesley, 1980). 

After developing all the rules, Marcus shows the reader how 
Prolog goes about proving its goals. She discusses the differ- 
ences between backward- and forward-chaining expert systems, 
then goes on to consider a second method of defining knowl- 
edge—frames—and develops a more sophisticated expert sys- 
tem that gives advice on financial investments and explains its 
reasoning. The chapter ends with a valuable discussion of un- 
certainty and considers Bayesian, fuzzy, and standard confi- 
dence factors and their manipulation. 

The second chapter on expert systems builds on the first one. 
Marcus describes a rule-based expert-system shell that bears 
some resemblance to Teknowledge's M1 shell. After develop- 
ing a rule language and showing how the rule language is trans- 
lated into Prolog, she examines how Prolog finds solutions. The 
shell is put through its first paces with a small (seven-rule) ap- 
plication that attempts to find the reason why a computer won't 
boot. The same shell is then used to develop a rock-climbing 
expert system whose rules occupy 14 pages of the book. 


Natural-Language Systems 

The author's approach to natural-language systems is roughly 
the same as for expert systems; one chapter is devoted to lan- 
guage-processing techniques, and another is devoted to natural- 
language processing. I found the first chapter's routines and ex- 
planation of tokenization clear and portable to a variety of 
applications. 

Marcus then shows how the Prolog reader—the mechanism 
by which Prolog accepts terms from the keyboard—and Pro- 
log's facility for operator definition permit the creation of sys- 
tems that can directly parse an expression like define bird 
is-an animal with song. The chapter closes with a section de- 
voted to definite-clause grammars (DCGs), which are a built-in 
extension of context-free grammars and are capable of parsing 
the more complex expressions or catching errors in statements 
that the reader would reject. 

The final chapter focuses on a simple natural-language sys- 
tem that processes questions and answers about airline flight 
schedules. Marcus goes through a definition of the natural lan- 
guage and building ofthe parser, explains whatthe system does 
to answer user queries, and shows how the system can generate 
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of $4.00 per order. Orders arriving before 11:00 AM our time 
wiil be shippedout same day. f part of your order is back- 
ordered the remainder will be shipped UPS Ground for FREE! 


| SECURITY 
Ш Your Credit Card is not charged until your 
| order is shipped. 
— e | B We insure your order at no extra cost to you. 
Ш Tussey is a financially strong and well 
established company. 


CUSTOMER SUPPORT 

Ш After sales support. 

а Knowledgeable staff, all graduates of 
Tussey's "Computer Boot Camp". 

Ш Our advanced warehouse/materials 
handling system assures your order is 
shipped out accurately & on time. 

ш Our IBM 5360 allows instant order and inventory status. 

To order by mall: We accept money order, certified check, personal check. 


Allow 2 weeks for personal check to clear. SEEMS: 4.00 tor software and 
accessories/ $10.00 m MR and color monitors/ 8.00 for disk drives 


ағағағ 
2:27 


and other monitors/ Add $3.00 per box shipped COD. Call tor other shipping 
charges. Additional dens required on APO, FPO. AK, HI. 
Terms: ALL PRICES REFLECT : 
CASH DISCOUNT, ADD 1.99€ i» e» 
FOR MASTERCARD OR VISA. % A 
All р Әсі include factory warranty. — 

ALL SALES ARE FINAL Defective items replaced or repaired at our discre- 
tion. Pennsylvania residents add 6% sales tax. Prices and terms subject to 
change without notica. 


EDUCATIONAL & CORP ACCOUNTS 


Purchase orders accepted CALL 1-800-533-1131: 


from qualified corporations 


andingitutions Inside РА 814-234-2236 
DISKS 


per box of 10 3.50" 5.25" 
BONUS 05/00 $6.95 
MAXELL 05/00 $17.95 $9.95 
VERBATIM DS/DD $19.95 $9.95 
SONY 05/00 $17.95 $895 


CHIPS 
Numeric Coprocessors 
8087 $104.00 
тылай 22. 
doni. 9128.00 


Call for Pricing on Memo 
Prices are too volatile to 1151117 


Chips 


> - == = ——— —À| | ИШ 


Inside РА чш» 
Call 814-234-2236 wn M ы 


"Ane ЕЖА || лтвазсм C AQQ 
IYAK rE MONITOR DFF J 
“Мыыыйш. Ri +. Max Resolution 800 x 550 (RGB) | 
Пааша] | | Runs EGA, A/D RGB, TTL | 
Г ымы ммм I | С osite 
Call for prices on | 13" Non Glare Screen | 


your favorite titles TlivS wivel 


m 


AMSTRAD тыз 

Full PC 
= Compatibility 
Plus Ш 8MHz Processor ШЗАуай- 
ableSlots Ш512К Memory Ш Par- 
alle! Port, Serial Port, Game Port 
Standard Ш Microsoft Compatible 
Mouse Ш MOS-DOS 3.2, 


GEM Desktop, GEM Basic 
2 Ш ССА Video Card 


l CALL FOR BEST PRICE 
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Easy to C 


(С is a great programming 
language. Nowthe new 

C WORKSHOP makes it easy. $ 
Interactive software teaches you 25 
C with immediate feedback on = 
your program exercises. di 
The C WORKSHOP has 
everything you need to 
learn C and write your 
own programs, too. You 
get a fast editor, standard C com- 
piler, and online help. Plus our renowned book 
Let the other guy struggle with confusing books 
and compilers. Join AT&T and other major com- 
panies that use the C WORKSHOP. InfoWorld 
columnist Adam Green calls it "the most intrigu- 
ing new type of training system l've ever seen." 


Satisfaction Guaranteed 

т or return іп 30 days forrefund. To order the C 

Ж.” WORKSHOP, call toll-free (800) 227-2400 

‚ ext. 955 day or night (Visa, MC, or AmEx). Or 
send check to Wordcraft, 3827 Penniman Av, 
Oakland, CA 94619. $69.95 plus $5.00 ship- 

ping (Priority Mail). In CA, add $4.90 sales 

tax. 


ШЩШ 


Quality software since 1981 


KADAK's 

engineers bring 

years of practical real-time 
experience to this mature 


MULTI-TASKING SYSTEM 


(version 2.0) 
for the IBM® PC, PC/XT and PC/AT 


ш No royalties 
ш IBM PC DOS? support 
ш C language support 
B Preemptive scheduler 
ш Time slicing available 
ш Source code of the 
C interface and device 
drivers is included 


Ш Intertask message 
passing 
ш Dynamic operations: 
- task create/delete 
- task priorities 
- memory allocation 
@ Event Manager 
ш Semaphore Manager 


АМХ86" operates оп any 8086/88, 80186/88, 80286 system. 


s25us KADAK Products Ltd. 
Manual only $75 US 206-1847 W. Broadway 


AMX86 system $2195 US Vancouver. B.C.. Canada 
(shipping/handting extra) | | 


Demo package 


V6J1Y5 
A теерһопе: (604) 734-2796 
ЖЕ telex: 04-55670 


Also available for 8080, Z80, 68000 
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natural-language responses. 

Appendixes at the back of the book contain a summary of 
Arity/Prolog, source code listings for the major applications de- 
veloped in the book, and a short bibliography of the book’s sub- 
ject areas. Both the index and the table of contents are helpful. 
Time and Space | 
Throughout the book, the author's running commentary on the 
details of the code under discussion is adequate. However, when 
Marcus discusses generalities, her treatment becomes superfi- 
cial and unsatisfying. For example, a comparison of Prolog and 
C data representations using a concrete example and an excerpt 
of C code turns out to be a near one-shot instance of relating new 
Prolog concepts to familiar old ideas. 

If the author of this book is guilty of anything, it is of trying to 
cover too much material in too little space. The compromises 
made to achieve this goal make the book maddeningly shallow 
when it's not actually building code. This makes Prolog Pro- 
gramming of limited value as a major source for understanding 
the background behind the applications areas it discusses. How- 
ever, readers who are tired of books on Prolog theory and who 
want some exposure to applications will find this book useful. 


Alex Lane (1873 Bartram Rd. , Jacksonville, FL 32207), a regis- 
tered professional engineer, is the moderator of the Prolog con- 
ference on BIX. He can be contacted as “a.lane”’ on BIX. 


OPENING WINDOWS 
Reviewed by Thomas M. Houser 


О pening Windows describes Microsoft Windows for the MS- 
DOS operating system. Of two possible approaches to a 
discussion of the windowing system—the user's side and the 
programmer's side— Bill O'Brien uses the former. 

The author's territory is basically that of Microsoft's man- 
uals, but if you need a lot of direction and require an introduc- 
tion to Microsoft Windows with a few MS-DOS pointers thrown 
in, this may be the book for you. It may just happen to have that 
answer you can't find in the Microsoft manuals. 

The author claims that Opening Windows contains many 
helpful hints not found in the user's manuals. Microsoft's man- 
uals, however, are tutorial rather than simply reference man- 
uals, and they seem adequate. If you are interested in the pro- 
grammatic interface to Microsoft Windows, for example, 
O’Brien’s book will not help. 

Most of the text describes the vanguard applications that 
Microsoft provides to showcase its windowing package: a termi- 
nal emulator, a word processor, and a paint program. 


Getting Started 
The first few chapters walk through the installation procedure 
and describe the MS-DOS executive window. The menu bar at 
the top of this window contains some standard MS-DOS func- 
tions to manipulate files. O'Brien covers the basic windowing 
controls and explains how to pull down a menu and how to use a 
scroll bar. 

The introduction includes thoughts about the use of a mouse, 
which O'Brien recommends. However, he always refers to the 
keyboard equivalents when describing an operation. 


Applications 

The remainder of the book covers the applications that Micro- 

soft has included with the Windows system. Users will have to 

buy this system to run applications that may be developed in the 

future. Some of the applications, if not exciting, are at least 
continued 


virtually any pro gram 


as easy as 


dud. "LN 
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Fetch.* is a new Lotus add-in program 
for Lotus 1-2-3 designed to import data 
from popular database and application 
programs directly into your Lotus 
spreadsheet. 

just tell Fetch.« what data you needand 
it goes and gets it from your database file 
and puts it into the spreadsheet exactly 
where you want it. 

No more utility conversion. No more 
leaving the spreadsheet, converting, 
importing, and then going back— just 
call Fetch.* from the Lotus menu and 
watch it go to work. 

Fetch.* automatically recognizes 
databases such as dBase III, DBXL, 
Foxbase+, Paradox, Rbase, Dataease, 
Reflex, and Alpha Three. 

Also applications and accounting pro- 
grams such as WordPerfect, Timeslips, 


AccountMate, Quicken, VP Planner, SBT, 


Cyma, Ready-To-Run and more. And of 
course, Lotus and Symphony, too. 

Fetch even reads data from .DIF, 
ASCII, or comma delimited files, and 
downloaded mainframe files. 

A Powerful Analytic Tool 

And, using Fetch»’s file description table 
you can even 
make custom 
tables for vir- 
tually any other 
data file you use. 

Fetch* imports 


Terus LZ-3 and Symphony „dBase Пі Foxhast-. Paradox, Rbase. Кей fect, Datae. 
Plan г, and Mpba Thre T trader arks o е AshionTate, Бол Softw 


ase Timeslips: Ready Te 


1-2-3. = 


by whatever criterion you spec- 
ify using standard Lotus data query 
functions, so if you already use Lotus 
you already know how to use Fetch.* 


You can Fetch.* for records that match 


field criteria based on as complicated a 
formula as your mind can invent. 

The result is data revealed in ways that 
no database can. 

Reaches Beyond RAM Memory Limits 

Fetch.* gives Lotus the power to get 1n- 
side even the biggest database, pick out 
just the information you want and put it 
in your spreadsheet where you can kick 
it around and make it talk. 

Best of all, Fetch.* lets you select partial 
files, by records or fields. You don't have 
to import an entire file unless you really 
want to, so you won't bust yon RAM get- 


Fetch* comes with free unlimited support 
and was developed with the cooperation 
of the Lotus Development Corporation. 

Those who already own Fetch.» agree 
its big power is well worth many times 
its small price. Fetch* is available 


at most computer stores. ' 
Or order direct, toll-free: ы 
unum z > 


1-800-292-0123 а: 
тасА: 213-559-1561@ жы 


tng the data you need. C YES, Send a copy of Fetch.* $99.95 1 
Import and Export F t h. Ж CA residents add 6% tax $ 
: : Postage and Handling $ 500 
With Fetch. anything e ( ($15 add). outside the continental US] ^" _ 


you do while importing 
you can also do while 


out ever leaving Lotus. 


n, Quicken, Суга, SBT, AccouttMute, DBXL. VP 
Saber re, Mic rorim inc. ‚ Borland inu.. mice 


Corp. ‘Sate reSolution’ North Edge Software, Manusolt Соер, Intuit. McGraw Mill, SRT Corp. Source! Mate lr Че Systems, In с. Wonitech Systems. Papertarck Salt- 


"ware, an dAipha Software respectively 
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The Gateway to Database Files 


TOTAL ENCLOSED § 


{J 54" disk 0O 315" disk 
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i 
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| manusoft 

exporting. Use the same Coipo Г] Amex O Visa O MasterCard O Check 6 

criterion functions to 8570 W. Washington Bivd Gary ..— — Žž ! 

filter export data from Cu YEr OY EA dun Expiration Date — o | 

30-Day-Money-Back р! Print i 

spreadsheet to database Guarantee Please Prin 

1 If you're not completely satisfied Name 
as you do to import data. - with Fetch.* return it complete andin Company i 
e ж Wili even appen : good condition within ys fora | 
Fetch.* will ppend 1 good condi 30 days f Ns ee ae 

b I full refund (less shipping chargesand Address — — — ——— I 

| orcreatea new database 1 а $10 restocking feeifthe packageis City. е - 

| for any of the programs | 1 opened) ви State - Zip | 
mentioned above with- А Certified Lotus Add-In 
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EPROM PROGRAMMER 
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A SIMPLE, INEXPENSIVE SOLUTION 
FOR PROGRAMMING EPROMS 


Why spend hundreds more for a programmer when you can buy 
the APROTEK 1000 for only $225 (Add $5 shipping). 

The APROTEK-1000 can program 5 volt, 25 XX series, 27XXseriesand 68XXX 
series devices plus CMOS versions of the above types. Included with each 
programmer is a personality module of your choice. Additional modules are oniy 
$12.00 plus $3.00 shipping. Please specify modules by EPROM Type including 
suffix. New! Adapter for programming 8751 single chip Micros is only $75. 
Call for others. Complete with a menu driven program on disc which allows 
READ, WRITE, COPY and VERIF Y with Checksum, Easytouse with IBM, Apple, 
Kaypro and CPM microcomputers with a RS-232 port, (name make and model). 
Interface is a simple RS-232C with a female DB-25 connector most cables 
available. The interface is switch selectable at 6 baud rates between 300 and 
19.2k baud. 


The АРНОТЕК 1000 is truly universal. It comes standard at 117 VAC 50/60 HZ 
and may be internally jumpered for 220-240 VAC 50/60 AZ. Verified for FCC 
Class B. 


APROTEK 1000 is covered by a 1 year parts and labor warranty 


== MROK. 


TECHNICAL INFO AND TO ORDER: 
(B05) 987-2454 
1071-A Avenida Acaso, Camarillo, СА 93010 | 


MICRO MATRIX SWITCH 


c — --, 
“ж Жы uà 4.” 1 


DOT MATRUX 
PRINTER 
Lasag PRIUTER 


M Accouwrma& Fonas 7 н! em 
E crrr Quante Pwe ——— PRINTER 
ИЕДІ NP реттде PATTON f |] 
PLOTTER 


A NEW TYPE of DATA SWITCH 
for OFFICES with more than one 
computer and more than 2 printers. 


e Very simple to use! 
e Push button selection (not software controlled) 


е Connect up to 4 computers to any configuration 
of up to 4 printers, plotters, terminals or modems 


* All electronic (No moving parts) 

е Transparent to data rate, data format, protocol 
or type of interface. 

e Works with serial or parallel devices 

e Switches 4,8, 12, or 24 conductors 

°4 x 4and2 x 4versions (Bi-directional) 


. 539500 and ир. 


(Эн Patton Electronics Co. 
Ш Ea то order direct, call (301) 975-1000 
7958 Cessna Avenue, Gaithersburg, MD 20879 


LASER 
PRINTER 
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mainstream, utilitarian offerings worthy of consideration. 

The first application O'Brien pursues can be considered a meta- 
application: It controls the environment in which other applica- 
tions run. Called Control, it is used to set things like the cursor 
blink rate and the time interval necessary for double-click opera- 
tions to work. 

The second application O'Brien follows is Desk Accessories, 
a collection of simple applications that includes a calculator, a 
note-cards file, a calendar program, and a game called Reversi. 
O'Brien describes Desk Accessories well, but I think you 
should be able to learn and use them interactively simply with 
the on-screen cues. During the discussion of Desk Accessories, 
O'Brien introduces the "clipboard," a mechanism for applica- 
tions to interchange data. 

At this point, O'Brien includes a chapter on how to move, 
size, апа "iconize" windows (i.e., convert a window to an 
icon). To arrange windows side by side, you have to play a bit, 
and you have to realize that you must place the Move icon to the 
side of the screen to split the screen vertically between two win- 
dows. The only other anomaly is that Size and Move don't work 
unless there is more than one window on the screen. The model 
used by Microsoft is called “tiled” windows, meaning they 
don't overlap. O'Brien explains the concept but doesn't use the 
term. Because this is a tutorial on a rather new subject, the in- 
clusion of a window lexicon would have been helpful. 

The next two applications O'Brien covers should be mentioned 
together: Windows Write and Paint, a word processor and a Mac- 
Paint look-alike program, respectively. They work together so that 
you can create pictures and incorporate them into a text document. 
These are the most sophisticated applications in the package, and 
they constitute the largest chapters in the book. 

Although the Write program takes up the largest chapter in 
the book and seems to be the most complicated, O'Brien claims 
in the introduction to the chapter that most of the functions 
should “require little or no explanation.” 

The last application he covers is a terminal emulator, a com- 
munications program that lets you use modems and serial direct 
connection to talk to other machines. 


Helpful Explanations 

The appendix contains information that is less obvious to the 
user and, therefore, more useful. O’Brien covers the contents of 
the win. ini start-up configuration file. An explanation of pif 
(the program information file) is also included. Although you 
shouldn’t be concerned about this file type, its inclusion in the 
book indicates what is needed to run old applications under 
Microsoft Windows. 


Strictly a Tutorial 
Opening Windows is strictly a how-to tutorial on Microsoft 
Windows. O’Brien does not try to evaluate it or compare it to 
other windowing systems. Although he does a good job of de- 
scribing the subject, this book does not go much beyond what 
Microsoft provides. 

It is unfortunate that Microsoft has not included any help win- 
dows for any of the applications with its products, especially if 
these are to be the paradigm for application writers. Nonethe- 
less, given a short list of heuristics like "point and click" or 
"point and click twice," most readers can learn Microsoft Win- 
dows by exploration, interactively. The instant feedback and 
visual cues provided by the program are superior to explan- 
ations. 8 


Thomas M. Houser (2625 Northeast Seavy Place, Corvallis, 
OR 97330) is on the technical staff at Hewlett-Packard. He has 
15 years of experience in technical applications and systems 
software. 


DEBUGGING SWAT TEAM 


Order Есо-С88 Rel. 4.0 New Modeling Compiler 
and get C-more at no extra charge! 


Seek and Correct 


You already know that fast compilation does not mean fast program development. Backing 

up for bogus error messages and removing the bugs takes time. Eco-C885 "Seek and Correct" 
three - way error checking finds even the most elusive bugs, clearing the path for swift program 
development. 


Double Barrel Error Checking 


Eco-C88 nails syntax errors cold and tells you about the error in plain 
English. And there's no avalanche of false error messages, either. Other 
compilers can generate up to four times the number of error messages 
actually present; they leave it up to you to quess which ones are 

real. You'll be more productive with Eco-C88 because there is no 
quess work. 


Eco-C88 provides ten levels of semantic error checking. You can 
selectfrom almost no checking to the fussiest you've ever seen. 
Eco-C885 "picky flag" finds subtle errors that slip by 

other compilers. 


Eco-C88 also features: 


All data types, plus ANSI Enhancements 

e Robust library, including many new ANSI 
functions 

e CED editor with online function help, split 

windows, compile-edit-link capability 

New, expanded manual with sample pro- 

grams for the library functions 


C-more Source Code 
Debugger 


Finally, if a really nasty bug persists, 

put C-more, our source code debug- 

ger, to work. With C-more you can 

watch your program as it executes, 
single-step it, set simple or conditional 
breakpoints, test complex expressions, 

use variables as indexes into other vari- — X 
ables, initialize and trace variables, examine 
CPU registers, display results with printf()- 
typeoptions and much more. C-more can help 
you track down bugs in minutes rather than days. 


The price for Eco-C88 is $99.95. And, fora 
limited time, we'll give you our C-more debugger 
at no extra charge. 


Ecosoft Inc. 
6413 М. College Ave. 
Indianapolis, IN 46220 


(317) 255-6476 (Tech Info) — ^9 
(800) 952-0472 (Orders) / 
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World Headquarters: Kao Corporation 14-10 Nihonbashi Kayabacho i-chome,Chuo-ku, Tokyo 103 Japan 813-660-7690 Fax 813-660-7789 Teiex KAOTYO Ј24816 
In USA contact: Kao Corporation of America Infosystems Division.2065 Landings Drive, Mountain View, CA, 94043 (415) 965-4188 Fax (415) 965-0469 
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KETTES DESIGNED 


Today's new generation of personal comput- 
ers provides unprecedented power and 
capability. That's the good news. 

Now the bad news. Your diskette media is 
stretched to the limit every time it's taken for 
a spin. And, as diskette densities increase, 
so does the chance of failure. 

That's why Kao (pronounced cow) Corpo- 
ration re-thought the diskette. And applied 
its 100 years of expertise in surface science 
technology to developing the first diskettes 
designed for today's high performance 
computers. 

Kao diskettes employ patented, wear- 
resistant resins and surface-trealed mag- 
netic particles for better head-to-surface 
contact, the key to diskette durability and 
performance. And unique surface lubricants 
actually extend the life of your drive's read/ 
write heads. Qur new Canadian microdisk 
plant—the world’s largest and most mod- 
ern—ensures that Kao diskettes exceed 
every industry standard worldwide. 

Моге than 12 million high performance 
Kao diskettes have been sold under many 
well-known brand names in the U.S.A. Now 


- they're available from leading computer spe- 
“саку and office products dealers under the 


Kao name. In a complete selection of sizes, 
densities, and colors—all the way to 2MByte 
in 3.5" We even offer custom Silkscreen 
designs—an innovative way to enhance mar- 
keting programs, improve security, and sim- 
plify diskette identification. 

For the name of your nearest Kao dealer, 
call (800) 541-3475. (In CA: 800 548-3475). 
And get the first diskettes designed for the 
Fortune 500. Or companies that wish to 
join them. 


Media from the Surface Scientists = 
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In Canada contact: Kao-Didak Ltd. PO. Box 41, 10 Didak Drive, Arnprior, Ont. K7S 3H2 (613)€ 623-7801 Fax (613) 623-2886 Telex 0533548 
In Europe contact KaoCorporationGmbH Infosystems Division, Wanheimer Str. 57, 4000 Dusseldorf 30, F.R. Germany 0211-4175-0 Fax 0211-413559 Telex 8587565 ke d 
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QNX: Bend it, shape it, any way you want it. 


ARCHITECTURE Ifthe micro world were тіпа! and remote access. QNX is both run your unmodified QNX applications on 
not so varied, QNX would not be so suc- multi-tasking AND multi-user, allowing up any mix of machines, either standalone or 
cessful. After all, itis the operating system — to16 terminals and modemstoconnectto in a QNX local area network, inreal mode 
which enhances or limits the potential any computer. on PC's or in protected mode on AT's. 


capabilities of applications. QNX owes its D Ww Neith Only QNX lets you run multi-user/multi- 
success (over 30,000 systems sold since а € M e зей узуы tasking with networking on all classes of 


1982) to the tremendous power and flexibility : A ж 4 machines. 

provided by its modular architecture. E. ime тА ре. REAL TIME QNX real-time performance 
Based on message-passing, QNX is radi- all resources (processors, disks, printers leaves both 05/2 and UNIX wallowing at 
cally more innovative than UNIX or OS/2. and modems anywhere on the network) the gate. In fact, QNX is in use at thousands 
Written by a small team of dedicated available to any user. Systems may be of real-time sites, right now. 

designers, it provides a fully integrated single computers, or, by simply adding DOS SUPPORT QNX allows you to run 
multi-user, multi-tasking, networked oper- micros without changes to user software, PC-DOS applications as single-user tasks, 
ating system in a lean 148K. By comparison, they can grow to large transparent multi- for both PC's and AT'sinreal or proteoted 
both OS/2 and UNIX, written by many hands, processor environments. QNX is the main- mode. With OS/2, 128K of the DOS 

are huge and cumbersome. Both are ex- frame you build micro by micro. memory is consumed to enable this facility. 
amples of a monolithic operating system PC's, АТ" and PS/2's 05/2 and UNIX Within QNX protected mode, a full 640K 
design fashionable over 20 years ago. severely restrict hardware that canbeused: Сап be used for PC-DOS. 

MULTI-USER OS/2 is multi-tasking but you must replace all your PC's with АТ. іп ANY WAY YOU WANT IT QNX has the 
NOT multi-user. For OS/2, this inherent contrast, QNX runs superbly on PC's and power and flexibility you need. Call for 
deficiency is a serious handicap for ter- literally soars onAT'sand PS/2's. Youcan details and a demo disk. 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 
THE HP VECTRA, AND COMPATIBLES. 


Multi-User 10 (16) serial terminals per PC (АТ. C Compiler Standard Kernighan and Ritchie. 


Multi-Tasking 40(64)tasks per PC (AT). Flexibility ^ Single PC, networked PC's, A 
Networking 2.5 Megabittoken ring. single PC with terminals, | ЕС 4” 
255 PC’s and/orAT's per network. networked PC's with terminals. j 
10,000 tasks per network. No centralservers. Full sharing 3 
Thousands of users per network. of disks, devices and CPU's. Pp Ҹ 
Real Time — 2,800taskswitéhes/sec (AT). PC-DOS PC-DOS runs as a QNX task. 
Message Fast intertask communication Cost From US $450. x = ) 
Passing between tasks on any machine. Runtime pricing available. For further information or a free demonstration 
diskette, please telephone (613) 591-0931. 


Quantum Software Systems Ltd. • Kanata South Business Park- 175 Terrence Matthews Crescent: Kanata, Ontario, Canada • K2M 1W8 


UNIX ise registered trademark онАТ & T Ве! abs, IGM. РС, AT. XT and P&/2, PC-DOS and О5/2 are tratjemarks of Inrernatonal Business Machines, HP and Vectra afa registered trademarks of Hewlett PackardOombany. 
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What's New 


Short Takes 

Toshiba PageLaser12 

Lahey Personal FORTRAN 77 

PC-Elevator 386 

BiTurbo STATA 

The Complete Answering 
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IT’S TIME TO DO SOME 


SERIOUS 386 BUGBUSTING: 
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PROBE's menu 
bar and pull- 
down menus set a 
new standard for 
debugger 
interfaces. 
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PROBE has — 
source-level 
debugging to let 

you “С” your 
program. 
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Compute celelas temper — 


elcome to your nightmare. Your company has bet 
W the farm on your product. Your demonstration 
wowed the operating committee, and beta ship- 

ments were out on time. Then wham! 

All your beta customers seemed to call on the same day. 
‘Your software is doing some really bizarre things they say. 
Your credibility is at stake. Your profits are at stake. Your 
sanity is at stake. 


THIS BUG'S FOR YOU 

You rack your hrain, trying to figure something out. Is it a 
random memory overwrite? Or worse, an overwrite to a stack- 
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu- 
mented "features" in the software you're linking to? And to 
top it off, your program is too big. The software debugger, 
your program and it's symbol table can't fit into memory at 


the same time. Opening a bicycle shop suddenly isn't such a 
bad idea. 


THIS DEBUGGER'S FOR YOU 
Announcing the 386 PROBE " Bugbuster,*from Atron. Nine 
of the top-ten software developers sleep better at night 
because of Atron hardware-assisted debuggers. Because they 
сап set real-time breakpoints which instartly detect memory 
reads and writes. 

Now, with the 386 PROBE, you have the capability to set a 
qualified breakpoint, so the breakpoint triggers only if the 
events are coming from the wrong procedures. So you don't 


have to be halted by breakpoints from legitimate areas. You =~“ 


can even detect obscure, sequenee-dependent problems by 
stopping a breakpoint only after a specific chain of events has 
Occurred in a specific order. 


"Versions for COMPAQ, Р5/2-805 and compatibles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 in the UK and 49-8-985-8020 in West Germany. 
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This is an 
out-of-range 
memory-overwrite 
bug. Since it is 
interrupt related, 
it only appears in 
real time. 
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Then, so you can look at the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although other debuggers may rry to do the same 
thing, Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROBE's megabyte of hidden, write-protected 
memory stores your symbol table and debugger. So your bug 
can't roach the debugger. Ana so you have room enough to 
ч а АДЫ bi Ig pacer 


“COULD A GOOD NIGHT'S SLEEP 
PUT YOU IN THE TOP TEN? 
Look at it this way. Nine of the top-ten software products in 
any given category were created by Atron customers. Maybe 
their edge is — a good night's sleep. 
Call and get your free, 56-page bugbusting bible today. 
And if you'reinthe middle @ of a nightmare right now, 
"e М, give usa purchase order 
number. We'l] FEDEX 
you a sweet dream. 


ALEN 
BUGBUSTERS 


A division of Northwest Instrument Systems, Inc. 
20665 Fourth Street € Saratoga, CA 95070 
408/741-5900 
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WHAT'S NEW 


Windows-Compatible 
Technical Illustrator 


М icrografx's Designer 
traces scanned images 
and constructs architectural 
designs, mechanical drawings, 
electrical schematics, and en- 
gineering specifications. 

In scanning images, you 
can import, save, or merge bit- 
mapped images from scan- 
ners or paint programs. You 
can also trace over bit- 
mapped images to create reso- 
lution-independent represen- 
tations; and you can stretch, 
color, crop, and zoom bit 
maps. You can select and ma- 
nipulate individual points on 
a polygon or curve, including 
stretching, deleting, and in- 
serting. Other capabilities in- 
clude smoothing and un- 
smoothing for curves and 
polylines, rotating text and 
graphics in increments as small 
as 1 degree, defining up to 
3.6 million colors and up to 64 
layers, and selecting symbols. 
Line widths start at 1/1000 
inch and are accurately repre- 
sented at any zoom level, ac- 
cording to Micrografx. You 
can fillet and chamfer corners, 
and specify the degree of 
rounding or beveling. 

Designer's user interface is 
based on Windows 2.0 and is 
compatible with it and Win- 
dows/386. It supports multi- 
tasking, pull-down menus, 
dialog boxes, mice, and digi- 
tizers. You can run overlap- 
ping implementations of De- 
signer simultaneously with 
other Windows applications. It 
is also file-compatible with 
Windows Graph, Windows 
Draw, In*A* Vision, and 
Windows ClipArt. 

The program is bundled 
with Windows Convert, an 
AutoCAD translator, and 
with the General ClipArt Li- 
brary, which contains over 
300 symbols. 

To run Designer, you need 
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An architectural image created with Designer. 


an IBM PC or compatible with 
at least 512K bytes of RAM, 
two floppy disk drives, a 
graphics card and monitor, 
and a printer. Micrografx rec- 
ommends using a hard disk 
drive, a mouse, an EGA or 
VGA graphics card, and 
640K bytes of RAM. 

Price: $695. 

Contact: Micrografx Inc., 
1820 North Greenville Ave., 
Richardson, TX 75081, (214) 
234-1769. 

Inquiry 751. 


Mac Transputer 
System 


f you own a Macintosh II or 

SE, you can add modular 
parallel processing to your 
system with Levco’s Trans- 
Link. The system consists of 
a TransLink board for your 
Mac, a variety of transputer 
processor modules, and a set of 
software-development tools. 


Individual transputers are 
mounted on credit-card-size 
modules that plug into the 
TransLink card. Levco claims 
that a Mac II equipped with 
20-MHz T-800 transputers has 
performance improvement 
from the Mac’s 2.5 MIPS (mil- 
lion instructions per second) 
to over 200 MIPS. 

Separate TransLink starter 
kits are available for both the 
Macintosh II and Macintosh 
SE. The kits include a single 
transputer module (15-MHz 
processor and 256K bytes of 
RAM), a TransLink card, 
and the Software Toolkit. A va- 
riety of individual Transputer 
modules are also available. 
Price: Mac II starter kit, 
$2499: Mac SE starter kit, 
$1899; transputer modules, 
$1299 to $3499. 

Contact: Levco Corp., 6160 
Lusk Blvd., Suite C-203, San 
Diego, CA 92121, (619) 457- 
2011. 

Inquiry 752. 


SEND US YOUR NEW PRODUCT RELEASE 

We 'd like to consider your product for publication. Send us full in- 
formation about it, including its price, ship date, and an address 
and telephone number where readers can get further information. 
Send to New Products Editor, BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Information contained in these items is 
based on manufacturers ' written statements and/or telephone inter- 
views with BYTE reporters. BYTE does not represent itself as hav- 
ing formally reviewed each product mentioned. 


Color Rendering 
on AutoCAD Images 


A utoShade creates per- 
spective, specular reflec- 


tion, and full-color hard-copy 
output of drawings created 
using the three-dimensional 
capabilities of AutoCAD 2.6. 
The program uses the color 
of drawing elements in Auto- 
CAD as the basis for color in 
the finished rendering. Auto- 
Shade also supports mono- 
chrome and color implementa- 
tions of PostScript, and you 
can generate a 256-color output 
file or a continuous-output 
file with a floating-point repre- 
sentation of up to 16 million 
colors. 

AutoShade runs on the 
IBM PC with MS-DOS or PC- 
DOS 2.0 or higher and a 
monochrome Hercules Graph- 
ics Card, CGA, EGA, or the 
Professional Graphics 
Controller. 
Price: $500. 
Contact: AutoDesk Inc., 
2320 Marinship Way, Sausa- 
lito, CA 94965, (415) 332- 
2344. 
Inquiry 753. 


Handy Copy Holder 


he Copy Display Hinge ts 

a nonmagnetic, space-sav- 
ing copy holder that mounts 
on the side of your video 
display with double-stick 
foam tape. It folds out of the 
way when not in use, and 
holds items up to -inch thick 
using the Linear Paper 
Display, a device that tempo- 
rarily grips paper without 
damaging it. 
Price: $19.95. 
Contact: D. L. West Manu- 
facturing Inc., 5170 South 
Julian, Suite 318, Tucson, 
AZ 85706, (602) 889-2301. 
Inquiry 754. 
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WHAT'S NEW 


HP's High-Speed 
24-pin Printer 


he HP RuggedWriter 480 
prints up to 480 characters 
per second in draft mode, 
and either 240 cps (at 
12 characters per inch) or 
200 cps (at 10 cpi) in near-let- 
ter-quality mode. This 24-pin 
dot-matrix printer is designed 
for heavy use in a business 
environment, and it has inde- 
pendent paper paths for hand- 
fed sheets, multiple cut-sheets, 
or standard fanfold computer 
paper. 

The RuggedWriter can 
print up to four-part forms, has 
an automatic paper-loading 
feature, and last-form tear-off 
that eliminates wasted sheets 
or forms. Front-panel switches 
let you select bold, italic, or 
normal fonts as well as the 
print quality. Printer emula- 
tion is switchable between 
Epson LQ-1000 or HP 
Printer Command Language 
(PCL). 

Draft and Courier fonts 
are standard, and an optional 
plug-in font cartridge ($150) 
includes Times Roman Pro- 
portional, Helvetica 10, Letter 
Gothic 12, and Prestige 
Elite 12. 

Both Centronics parallel 
and RS-232C serial interfaces 
are standard; a combination 
RS-232C/HP-IB (IEEE-488) 
interface is an additional 
$200. Other options for the 
RuggedWriter include a cut- 
sheet feeder ($250), a desktop 
stand ($79), and a floor stand 
($279). Replacement ribbons 
are $15 and have a rated life 
of 5 million characters. 

Price: $1695. 

Contact: Inquiries Manager, 
Hewlett-Packard Co., 1820 
Embarcadero Rd., Palo Alto, 
CA 94303. Or call the Hewlett- 
Packard sales office listed in 
the telephone directory 

(white pages). 

Inquiry 755. 


.Low-Cost LAN 


rans- M's low-cost Net- 

127 PC Network uses bus 
topology and features peer- 
to-peer architecture, so you 


The 24-pin HP RuggedWriter prints at up to 480 cps. 


don't need a file server. The 
network is centered on individ- 
ual 8-bit half-slot boards that 
plug into an IBM PC, XT, AT, 
or compatible. Net-127 can 
daisy-chain up to 127 micro- 
computers together using or- 
dinary telephone (twisted-pair) 
wire. The network transfers 
data at 250,000 bps, and sta- 
tions can be up to 1000 feet 
apart. 

Net-127 includes two 
empty sockets on each network 
card for your own custom 
ROMS that you can use for ap- 
plications such as diskless 
workstations. You'll need MS- 
DOS version 3.1 or higherto 
run Net-127. It supports all 
MS-DOS commands, includ- 
ing print spooling. Net-127 
also lets you partition hard 
disks into virtual drives as 
well as share hardware re- 
sources throughout the net- 
work. The system software 
that runs Net-127 needs only 
32K bytes of RAM, and 
Trans-M claims the system is 
compatible with most RAM- 
resident software. 

Each Net-127 package in- 
cludes a network card, network 
operating system software, 
and a 25-foot cable that uses 
standard RJ-11 telephone 
plugs. 

Price: $249.95 per node. 
Contact: Trans-M Corp., 28 
Blacksmith Dr., Medfield, MA 
02052, (617) 359-5144. 
Inquiry 756. 


A Couple of Cords 


he range of expansion 

and adapter cords for the 
IBM PS/2 series and the new 
Macintoshes continues to 
grow. Curtis Manufacturing 
has introduced both a key- 
board/mouse and a color/ 
monochrome monitor expan- 
sion cable that work with 
the PS/2 Models 30, 50, 60, 
and 80. 

The EC-9 Keyboard/ 
Mouse Extension Cable is a 
fully shielded, coiled cable 
that extends from 3 to 9 feet. 
The cable has mini-DIN 6- 
pin male and female 
connectors. 

The IBM PS/2 Color or 
Monochrome Cable is a 6-foot 
fully shielded cable, with 
high-density D connectors, and 
15 pins, male and female. 
Price: $39.95 each. 
Contact: Curtis Manufac- 
turing, 305 Union St., Peter- 
borough, NH 03458 (603), 
924-3821. 

Inquiry 757. 


М" NEC has a 
new custom cable that lets 
you attach any of NEC's 
MultiSync monitors to the 
Apple Macintosh II. The 
cable is 6 feet long and adapts 
9 pins to 15 pins. 

Price: $19.95. 

Contact: NEC Home Elec- 
tronics USA Inc., 1255 
Michael Dr., Wood Dale, IL 
60191, (312) 860-9500. 
Inquiry 758. 


Modem Protection 


he Model TLP-2is 

Kalglo Electronics' tele- 
phone-line/modem voltage 
surge protector that's designed 
to protect your modem 
against phone-line voltage 
surges. The company claims 
that the TLP-2 can dissipate up 
to 6000 volts, 14,000 amps, 
and 142 joules of surge energy 
to ground. It uses two stages: 
Stage 1 is MOV-based, and 
Stage 2 uses gas discharge 
tubes. It's capable of reacting 
to surges in 1 nanosecond. 

The TLP-2 plugs into any 

standard three-prong AC outlet 
and has two standard modular 
telephone jacks—one for the 
modem and one for the tele- 
phone line. 
Price: $39.95. 
Contact: Kalglo Electronics 
Co., Colony Drive Industrial 
Park, 6584 Ruch Rd., East 
Allen Township, Bethlehem, 
PA 18017-9359, (800) 524- 
0400; in Pennsylvania, 
(215) 837-0700. 
Inquiry 759. 


f you want to make sure 

that someone doesn't pick up 
an extension and ruin your 
data transfer, you need one of 
Data Spec's Data Interrupt 
Eliminators. When you use one 
of these devices, any exten- 
sion picked up while the 
modem (or phone) is in use is 
disabled. Besides protecting 
modem data from interrup- 
tions, you can also use the DIE 
as a privacy device for nor- 
mal telephone conversations. 

Data Interrupt Eliminators 
are available in four config- 
urations: Model MP600 is a 
stand-alone in-line unit; Model 
MP620 is a standard surface- 
mounted modular version; 
Model MP630 replaces the 
standard telephone modular 
wall plate; and Model MP640 
is used for wall-mounted 
telephones. 
Price: $9.95t0 $13.95. 
Contact: Data Spec, 20120 
Plummer St., P. O. Box 4029, 
Chatsworth, CA 91313, (818) 
701-5848. 
Inquiry 760. 
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If you perform text anywhere to What more could you ask for? How 
calculations, the answer EE support your work, about the exciting new features we've just 
is obvious. ! МЮ) i» em 0 nee and see and record added to Math CAD 2.0... 

MathCAD 2.0. ғ every step. You can * Built-in equation solver 

Its everything | d TEE try an unlimited * Full matrix operations 
you appreciate about SOAM " | т ! number of what-ifs. Ф Two to four times increase in 
working On à scratch- Soler non-linear equation: And print your calculating speed 
pad- simple, free-form CR, entire calculation as * Easier full-page text processing 
math — and more. More 655 teas an integrated docu- КЕМЕК 
speed. More accuracy. қараны салың ment that anyone dup im 
More flexibility. d. 707167812 iB 2 ib can understand. ° Memory enhancements 

Just define your ! Plus, MathCAD * Additional printer and plotter 
variables and enter your 7 is loaded with powerful support 
formulas anywhere on the screen. MathCAD built-in features. In addition to the usual trig- * Ànd more. 
formats your equations as they're typed. onometric and exponential functions, it If you're tired of doing calculations by 
Instantly calculates the results. And displays includes built-in statistical functions, cubic hand or writing and debugging programs, 
them exactly as you're used to seeing them — splines, Fourier transforms, and more. It also come on over to our pad. MathCAD. The 
in real math notation, as numbers, tables handles complex numbers and unit conver- Electronic Scratchpad. 
or graphs. sions in a completely transparent way. Call for a detailed spec sheet and the 

MathCAD is more than an equation Yet, MathCAD is so easy to learn, you'll name of a MathCAD dealer near you. 


solver. Like a scratchpad, it allows you to add be using its full power an hour after you begin. 1-800-MathCAD (In MA: 617-577-1017). 


Requires IBM PC? or compatible, 512KB RAM, graphics card. 
ІВМ РС? International Business Machines Corporation. a t 
MathCAD® MathSoft, Inc. 


©) 1987 MathSoft, Inc. MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139 
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WHAT'S NEW 


Lower-Cost 
Portable Mac 


he Dynamac GP is a new 

lower-cost version of the 
company's Apple-authorized 
portable Macintosh, which in- 
ternally uses Apple's own 
circuit boards. The GP, which 
operates only on AC power, 
comes with a 512-row by 342- 
column gas-plasma screen, 1 
megabyte of RAM, an internal 
800K-byte floppy disk drive, 
and a mouse. Back panel con- 
nections include two serial 
ports, an external keyboard 
port, a SCSI port, an external 
disk drive port, and an external 
speaker connector. 

Options for the GP include 
1-, 1.5-, and 3-megabyte RAM 
expansions ($549, $695, and 
$1549), 20- and 40-megabyte 
internal hard disk drives 
($849 and $1495), and a 300-/ 
1200-bps internal modem 
($295). There are also two dif- 
ferent soft carrying cases and 
a hard plastic foam-lined case. 
Price: $3995. 

Contact: Dynamac Com- 
puter Products Inc., 1536 Cole 
Blvd., Suite 252, Golden, 

CO 80401, (303) 233-7626. 
Inquiry 761. 


Two Network 
Managers 


L anscope combines net- 

Ems work administration, net- 
work and user activity report- 
ing, resource management, 
software license metering, 
user productivity tools, and 
workstation menus. 

Lanscope is written pri- 
marily in C, with portions 
written in assembly language. 
Connect Computer reports that 
the first release of Lanscope 
runs on Novell's Advanced 
NetWare LAN operating sys- 
tem. Future releases, the com- 
pany reports, will run on 
other network operating 
systems. 

A database holds informa- 
tion on each user, resource, 
and workstation. When it is 
necessary to make changes to 


The Dynamac GP is a transportable Macintosh. 


the network, the network ad- 
ministrator simply makes the 
change to the database, and 
Lanscope automatically recog- 
nizes the change. 

Lanscope performs net- 
work and user activity report- 
ing automatically with a 
monitoring feature. You can 
output network information 
and activity data in a standard 
data format. 

Lanscope's database in- 
cludes a metering system for 
controlling software licenses. 
When all available copies of the 
software are in use, the pro- 
gram notifies additional users 
that no copies are available. 

Lanscope includes hot-key 
utilities, which enable you to 
control network print spool- 
ing without leaving the applica- 
tion you're working in. You 
can also lock your keyboard 
when you leave it unattended; 
you'll need a password to re- 
gain access. 

The Lanscope menu man- 
ager provides control over 
hardware and software re- 
sources that each user on the 
network can access. The 
menu manager also lets you 
combine local workstation 
and network menus into one 
overall user menu, and each 
user's menu can offer all appli- 
cations available locally and 
on the network. 

To run Lanscope you need 
at each workstation version 3.0 
or higher of MS-DOS or PC- 


DOS, a network interface card, 
the shell or redirector of the 
LAN operating system you're 
using, and at least 640K bytes 
of RAM. Licenses are available 
on a per-workstation, per- 
server, per-multiple-servers, 
and per-site basis. Limited 
source code licenses are 
available. 

Price: $1295 for the com- 
plete system; eight-user ver- 
sion, $795; a limited version 

is available for $495. 

Contact: Connect Computer 
Company Inc., 9855 West 78th 
St., Suite 220, Eden Prairie, 
MN 55344, (612) 944-0181. 
Inquiry 762. 


ANWatch monitors traf- 

fic on Ethernets by captur- 
ing packets as they pass by 
and storing them for examina- 
tion. It displays the traffic as 
it occurs and zooms in to show 
the full content of any packet. 
You can choose individual 
packets for capture and use 
filters to locate problems asso- 
ciated with a particular node. 

The program operates in 

display and examine modes. In 
display mode it captures all 
the packets going by, stores 
them in a buffer, and displays 
them on-screen. Each line on 
the screen shows information 
about a single packet, and the 


packets that scroll off the 
screen are retained in a buffer 
of 254 packets. When the 
buffer is full, it discards the 
earliest packets, but retains 
the most recent 254. A time 
file shows how much time 
elapsed between when LAN- 
Watch was started and when 
the packet was received. The 
time is followed by the length 
of the packet and the protocol 
type. 

Display mode has back- 
ground, viewing, load, and 
save filters that allow you to 
select a subset of packets for 
display, storage, and re- 
trieval. You can also create 
your own filter specification. 

In examine mode, you 
scroll among the stored pack- 
ets, and you can zoom in to 
inspect individual packets. The 
full packet header is dis- 
played, and the data in the 
packet is displayed in both 
hexadecimal and ASCII. 

LANWatch also compiles 
statistics on how many packets 
of each protocol type have 
been sent on the network. 

To run LANWatch you 
need a PC with a standard 
Ethernet card. According to 
FTP Software, no special hard- 
ware is required, and your PC 
does not need to be dedicated 
to running LANWatch. FTP 
also reports that LAN Watch is 
compatible with most PC 
Ethernet cards. 

Price: $1200. 


_Contact: FTP Software, 


P.O. Box 150, Kendall Square 
Branch, Boston, MA 02142, 
(617) 868-4878. 

Inquiry 763. 


Protocol Conversion 
Board 


C onnecticut microCom- 
puter's UBI is a universal 
IEEE-488/RS-232C/RS-422 
interface. Measuring 6% by 3 
by 1 inch, the UB] uses no 
computer slots, needs no soft- 
ware driver, works with any 
computer language, and is 
completely transparent. 

You can configure the UB1 
to provide IEEE-488 (GPIB) 
control from an RS-232C or 
RS-422 computer port, to in- 

continued 
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А СЕМ ofa Deal 


Free Software from Genoa! For a limited time 


only, every SuperEGA HiRes*" card comes with LATEST EXPORTS 
a FREE copy of GEM Graph" —the popular YEAR END FIGURES 
business graphics package that normally retails M USA 

for $249! B uror: 


What a combination—a quick, easy way to Шілғлк 


turn your spreadsheets and database files into 
stunning graphs, and SuperEGA HiRes the 
only Multisync-compatible 16-color EGA card 
with 800 x 600 resolution! 

What can you do with the graphics card 
that brings you a full-page, readable display for 
Desktop Publishing? Run your spreadsheets in 
132 x 60 columns. Run most VGA applications. 
Run Ventura," Pagemaker," AutoCAD," Windows,” 


and more—all in dazzling 800 x 600 resolution! Free GEM Graph | 
ph Software with every 
Get in on Genoa's GEM of a deal! For the dealer purchase of a Super EGA HiRes* card 


nearest you, contact: Genoa Systems Corpora- from Genoa! But hurry—offer expires 
tion, 73 E. Trimble Road, San Jose, CA 95131 March 31st! 

FAX: 408-434-0997 Telex: 172319 

Telephone: 408-432-9090 


! €1987 Genua Systems Corporation 
Off er bginisOctober 1, 1987 and applies to SuperEGA HiRes and SuperEGA HiRest 
1 SuperEGA HiResand SuperECA HiRest arc trademarks of Genoa Systemes Corporation, 


GEM Graph is a trademark of Digital Research. Inc. Мим NEC Home Electronics; i 
ШЕР у / Ventura— Xerox Corporation; Pagemaker—Aldus Corporation; AutoC AD—AutoDesk, іпс.; 
^ = мағы SYSTEMS COR PORATION Windows—Microsolt Corporation. 
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Commodtt ұ Produced using LEM Graph 


terface RS-232C or RS-422 
instruments to the GPIB, or to 
operate as a transparent bus 
extender. The unit has all 
handshaking-control and 
data-transfer routines in 
firmware, has a switch- 
selectable address, and oper- 
ates at up to 115,200 bps. 
Price: $295. 

Contact: Connecticut micro- 
Computer Inc., P.O. Box 186, 
Brookfield, CT 06804, (203) 
354-9395, 

Inquiry 764. 


AST's 386 Machine 


he Premium/386 is 

AST's newest high-perfor- 
mance desktop computer 
that's the company's entry into 
the 80386-based computer 
sweepstakes. AST says the Pre- 
mium's major asset is a 
unique bus that provides the 
critical multimaster function- 
ality of the PS/2's Micro Chan- 
nel bus, yet retains compati- 
bility with existing AT-class 
machines. The system in- 
cludes a special bus master 
disk controller with optional 
high-speed disk caching. 

The Premium/386 runs at 
20 MHz with one wait state. It 
includes a 40-megabyte full- 
height hard disk, a 1.2-mega- 
byte floppy disk drive, and 1 
megabyte of 32-bit, static-col- 
umn RAM (expandable to 13 
megabytes). There are two RS- 
232C serial ports and a paral- 
lel printer port. Internally, the 
Premium/386 has one 32-bit 
slot for memory, three 16-bit 
AT-compatible slots support- 
ing multimaster functionality, 
one standard 8-/16-bit AT- 
style slot, and two 8-bit XT- 
style slots. 

А 101-style keyboard is in- 
cluded. The system unit mea- 
sures 64 by 19'4 by 16% 
inches. Options include 70- 
and 130-megabyte hard disks, 
and both color and mono- 
chrome graphics cards and 
displays. 

Price: $5600. 

Contact: AST Research Inc., 
2121 Alton Ave., Irvine, CA 
92714, (714) 863-1333. 
Inquiry 765. 


WHAT'S NEW 


BlowUp PC 


W ithout using printer es- 
cape codes, BlowUp PC 
lets you press just two keys to 
interrupt the program you're in 
and capture, modify, and 

print the screen currently in the 
computer's memory. Blow- 
Up PC supports computer sys- 
tems and software programs 
that use the CGA and the IBM 
monochrome display and 
printer adapter in a two-display 
system. 

BlowUp PC interrupts even 
copy-protected programs to 
print graphics. It features a 
gray-scale conversion program 
for colors and lets you crop 
all or any portion of graphics 
or text screens. An Autoscale 
function maintains a constant 
height-to-width ratio of an 
image from the captured screen 
to the printed page. You can 
also condense, mirror, rotate, 
and enlarge all or any portion 
of the screen, and generate 
positive and negative images 
of the screens. Interex reports 
that BlowUp PC supports up 
to 36 printers, and a custom 
configuration program allows 
you to customize the program 
for additional printers you 
need supported. 


The AST Premium/386 has a Micro Channel-like bus. 


System requirements in- 
clude an IBM PC, XT, AT, or 
compatible with MS-DOS or 
PC-DOS 2.0 or higher, 256K 
bytes of RAM, a floppy disk 
drive, a CGA, IBM mono- 
chrome display and printer 
adapter card, and a parallel or 
serial dot-matrix printer. 
Price: $59.95. 

Contact: Interex, 717 South 
Emporia, Wichita, KS 67211- 
2307, (316) 264-6118. 
Inquiry 766. 


A Buddy for Your PC 


о you often forget in 

which directory you 
placed your files? PC-Buddy 
gives you access to your files 
by just choosing a file's name 
from a menu. PC-Buddy also 
password-protects individual 
programs or submenus. You 
can also ask what files in a 
specific list have been backed 


up. 
PC-Buddy makes it possi- 

ble for you to change your cur- 

rent DOS command-based 


computer system into a menu- 


based system, so you can 

check directories, edit a file, or 

search for a file on your hard 

disk, without exiting to DOS. 
PC-Buddy runs on the 

IBM PC, XT, AT, and compat- 

ibles with 256K bytes of 

RAM, MS-DOS or PC-DOS 

2.0 or higher, at least one 

floppy disk drive and one hard 

disk drive, and a color or 

monochrome monitor. 

Price: $49.95. 

Contact: Automated Ideas 

Inc., 2375 West 12th Ave., 

Hialeah, F L 33010, (800) 

451-5016; in Florida, (305) 

885-0338. 

Inquiry 767. 


The echoBOX 
Emulates Keys 


he echoBOX is a pro- 
grammable external key- 
pad for the IBM PC, XT, AT, 
and compatibles that plugs in 
between your keyboard and 
computer. There are 12 keys 
on the echoBOX, along with 
a Shift key to give you a total of 
24 programmable macros. 

If you have the model for 
the PC and XT you can store 
up to 950 keystrokes. The 
echoBOX for the AT stores up 
to 650 keystrokes. АП key- 
strokes are stored in the unit's 
own internal nonvolatile 
memor y, and the echoBOX 
doesn't require any software 
or take up any RAM space. 

Programming a macro is a 
simple matter of flipping the 
RUN/PGM switch to РОМ, 
pressing the key you want to 
program, entering the key- 
strokes on your keyboard, and 
flipping the switch back to 
RUN. Multiple 1-second 
pauses can be programmed in 
by using the echoBOX's Shift 
key while programming. In 
addition, you can change 
macros at any time. 

Price: $189.95. 

Contact: Inmar Inc., 1223 
Peoples Ave., Troy, NY 
12180, (800) 634-6692; in 
New York state, (518) 271- 
6692. 

Inquiry 768. 
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95% of the Top U.S. Companies 
Solve [heir Complex 
Numeric Problems with APL 


... Shouldnt You? 


In businesses where & 
complex numeric problems 5, | 
are a daily challenge, 5 
professionals from all & 
walks of life rely on the 

APL* PLUS? System. 


The APL®& PLUS 
System 


wide range of machines and 
operating environments. 


Why not give yourself the 
analytical edge, for only ІЗ 
$695* Call 800-592-0050 and 1 
we'll show you how to put 


Thousands of professionals in a 
wide range of fields — invest- 
ment research, insurance, cor- 


porate finance, engineering, the APL* PLUS System to 
and science — find the work in your specific 
APL» PLUS System the per- application. 

fect software for complex prob- 

lem solving. That's because its STSC 

natural mathematical orienta- 

tion and conciseness of code STSC, Inc. 


2115 East Jefferson Street 
Rockville, Maryland 20852 
800-392-0050 

301-984-5123 in Maryland or 
Canada 

Telex 898085 


provide the ideal environment 
for model building, array han- 
dling, system prototyping, and 
matrix manipulation. And for 
your connectivity needs, the 
APL» PLUS System runs on a 


А PLUSX WARE? PRODUCT 


The АРІ ж PLUS System is available for the mainframe. ІВМ PC and compatibles. 
Macintosh. and machines running UNIX and VAX/VMS. The APL ж PLUS System may 
be purchased through dealers and distributors worldwide. 


APL* PLUS and PLUS* WARE are registered trademarks of STSC, inc. UNIX. 
Macintosh. and IBM are registered trademarks of AT&T Bell Laboratories. Apple 
Computer, and International Business Machines Corporation. respectively. 


Top companies according to the April 17. 1987 issue of Business Week. 


*U.S. suggested retail for DOS version. International prices slightly higher. 
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APL is indispensable in devel- 
oping mathematical models for 
pricing financial securities such 
as options, futures, and bonds. 
Complex mathematical algo- 
rithins are programmed quickly 
and concisely And, empirical 
research is facilitated by АРІ, 
unmatched capabilities in 
manipulating and analyzing 
arrays of data. 


Mark Schroder 
Option Research Specialist 
Prudential Bache 


When you need to consider 
three classes of service, numer- 
ous fare types, and multiple 
connections, fare pricing anal- 
ysis without APL is a Herculean 
task. APLS ability to manipu- 
late tables of data witha single 
command enables us to explore 
a wider range of scenarios as 
fast as we can think of them. 


Mike Fisher 

Manager, Systems 
Development 

Pan American World Airways 


Each quarter we consolidate 4 ? 
апа analyze historical data, 
current data, and forecasts 
from over 800 entities within 
GE and then quickly compile it 
into a comprehensive series of 
reports. With APL we get it 
done ina third of the time it 
would take us using other 
methods. 


Eric Baelen f 

Manager, Business Systems , 
Development 

General Electric Company 


Who do you think of as 
the world’s largest 
manufacturer of mice? 


Wrong. 


It's not the name on the tip of your tongue. 

But it's the name that soon will be: Logitech. 

In our short history, we've manufactured over 750 ‚000 mice. More than any 
other com pany in the world. 

And we've supplied more mouse hardware, software and firmware to more major 
OEM's than anyone else. 

And along the way, we've earned a reputation for our technological know-how 
in all facets of mouse production. That's because we design and manufacture our mice 
ourselves. We even publish our own software. 

The result: A better, less expensive mouse. Which, when combined with our very 
affordable software, provides a complete solution for almost any graphics need. 

But our achievements of the past are only a stepping stone for the future. Which is 
why We ve designed the new LOGITECH Series 2 Mouse. It's 10076 compatible with the 

latest IBM Personal System 2: And it plugs right into the 

mouse port, freeing the serial port for laser printers and 
other peripherals. 

The LOGITECH Series 2 Mouse also offers superior 
hardware, and an ergonomic 2-button design which feels 
great to the hand. Plus it incorporates opto-mechanical 


бн ын с Ee technology, providing long-term reliability and excellent 


Our new mouse is 100% compatible with ІВМ, Plus i 
Software includes driver, rammoable pop-up resol ution. 
menu system, Point and lick Shell for 1-2-37 ini 


Point, the mouse-based text editor. And like all Logitech products, the new LOGITECH 
Series 2 Mouse is an excellent value for the dollar. Especially since it comes with our 
Plus Software, which makes our mouse even easier to use. 

If you want more information about our products or the name of the dealer 
nearest you, call 800-231-/717 (800-552-8885 in California) or write: Logitech, Inc., 
6505 Kaiser Drive, Fremont, CA 94555. In Europe, call 41-21-869-9656. 


Now, once again, who do you think of as the 4, LOG ITECH 
world’s iat ed manufacturer of mice? Right! Nw, 


licGPANTSET 


LOGITECH MOUSE with Plus Software... . $119 


ie а а T] 
Consistently the reviewers' favorites, our Bus and ternal mesa arr cioOr:c. шш weh 
Serial mouse products come complete with our Plus | 
Software, which includes driver, Logimenu pro- LOGITECH'S COMPLETE ad H'S COMPLETE PAINT LOGITECH'S COMPLETE CADD 
grammable pop-up menu system, Point and Click PUBLISHING SOLUTION... . $179 SOLUTION оне $149 SOLUTION .. qw e eee ez $189 
Shell for Lotus 1-2-3; and Point, the mouse-based Mouse, Plus Software and PUBLISHER With Mouse, Plus Software and For beginner to advanced, it’s a 
text editor. software. Produces high-impact, pro- LOGIPAINT. Creates files that complete solution for dimensioned 
fessional looking documents. Design move easily into both LOGIC ADD line drawing and CADD. Package 
templates make page layout easy. Far and Publisher documents. includes Mouse, Plus Software, and 


А . і LOGICAD. 
Circle 162 on Reader Service Card кше е апе аа 
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WHAT'S NEW 


Desktop Display 
Shows Two Pages 


Dsse for serious users 
of IBM PC-compatible 
desktop-publishing packages, 
Verticom's 2Page lets you do 
full two-page, side-by-side 
layout and editing on its 19- 
inch monochrome monitor. 
The monitor uses a 64-hertz 
non-interlaced vertical frame 
rate and a horizontal frequency 
of 63.65 kilohertz to display 
a resolution of 1280 by 960 
square pixels. Using paper- 
white P104 phosphors, the 
display also has a true | -(0-1 
aspect ratio. 

2Раре 5 full-length add-in 
card fits the IBM PC, XT, AT, 
and compatibles, and has 
512K bytes of its own address- 
able RAM for display mem- 
ory, font storage, or second- 
frame display. It’s also fully 
CGA-compatible. A Microsoft 
InPort Device Interface is in- 
cluded for connecting a Micro- 
soft Mouse or other external 
devices. 

With drivers for Microsoft 
Windows and GEM, 2Page sup- 
ports Aldus PageMaker, Ven- 
tura Publisher, and other major 
desktop-publishing packages. 

A software driver is also in- 
cluded for AutoCAD. 2Page 
comes with a tilt-and-swivel 
base, weighs 60 pounds, and 
uses 100 watts of power. 
Price: $2395. 

Contact: Verticom Inc., 545 
Weddell Dr., Sunnyvale, CA 
94089-2114, (800) 433-5760; 
in California, (408) 747-1222. 
Inquiry 769. 


Automatic Software 
Testing 


heck*Mate creates 

scripts for testing on-line 
databases, electronic mail 
systems, public and private 
data networks, multiuser pro- 
grams, and other software 
written in Microsoft C. The 
program captures keystrokes 
and the user’s responses as he 
or she steps through a test se- 
quence. You can also run 
large groups of test scripts un- 
attended, according to Cinna- 


RCA’s PC Link modem receives and stores Telex messages. 


bar, with a built-in log system 
reporting and summarizing 
the test results. 

A pause feature lets you 
stop a test and single-step 
through the execution of the 
test. A trace facility records 
communications traffic for 
error diagnosis. 

The program runs on the 
IBM PC and compatibles and 
connects to the system under 
test through one or two asyn- 
chronous communications 
lines. 

Price: $2995. 

Contact: Cinnabar Software, 
2704 Rio Grande, Suite 1, 
Austin, TX 78705-4089, 
(512) 477-3212. 

Inquiry 770. 


Equalizer Tolerates 
Faults 


he Equalizer 2 Fault-Tol- 

erant Systems Adapter is 
designed for you if your com- 
puting needs require full-time 
availability of system re- 
sources. The Equalizer 2 re- 
quires two PC AT-compati- 
ble systems, and includes two 
circuit boards, each of which 
is plugged into one of the sys- 
tems. The systems, which can 
be up to 1000 feet apart, are 
then connected together and 
operate in parallel as a fault- 
tolerant system. Each AT 
handles foreground operations 
while simultaneously shar- 
ing/receiving data from the 
other computer transparently 
in the background. The status 


of each system is continu- 
ously monitored by the other, 
and disk shadowing happens 
simultaneously. 

Additional features of the 
Equalizer 2 include an on- 
board voltage-sensing circuit 
that monitors the computer's 
power supply and automati- 
cally switches operation to the 
other computer if voltage 
drops below a certain level. An 
uninterruptible power supply 
(UPS) is required for each 
computer for full fault-toler- 
ant operation, and the Equal- 
izer 2 also has a UPS monitor 
that prevents the system from 
crashing, even if several 
power outages occur in a short 
period of time. The system 
also has multiple timers to de- 
tect software loop errors and 
monitor system operation, as 
well as a password security 
system. 

Price: $8995. 

Contact: Atlantic Micro- 
systems Inc., 8A Industrial 
Way, Salem, NH 03079, 
(603) 898-3778. 

Inquiry 771. 


Mac SE Turbo Attack 


M acMemory's Turbo SE 
is a low-cost 16-MHz 
68000-based accelerator 
board designed especially for 
the Macintosh SE. The com- 
pany says it will increase the 
speed of your Mac by at least 


200 percent, and that adding an 
optional 68881 math copro- 
cessor to the board will speed 
up numerical operations by 

up to a factor of 60. 

According to MacMemory, 
the use of a 68000 processor 
instead of a 68020 ensures 
full compatibility with existing 
Macintosh applications. The 
Turbo SE plugs into the SE's 
internal expansion port. In- 
stallation also involves unplug- 
ging each of the Mac SE's 
RAM modules and moving 
therri to the Turbo SE board. 
You can also move the Mac SE 
ROMs to the Turbo SE 
board, which the company says 
will double the speed of all 
ROM-based operations. 

Price: $599. 

Contact: MacMemory Inc., 
2480 North First St., San Jose, 
CA 95131, (800) 862-2636; 

in California, (800) 922-0140. 
Inquiry 772. 


Telex Modem 
Operates Solo 


Yu don’t need a large and 
noisy Telex machine to re- 
ceive missives though the 
worldwide Telex network if 
you use the PC Link modem 
from RCA Global Communica- 
tions. You don’t even need to 
turn your computer on. 

The PC Link is an external 
auto-answer 300-/1200-bps 
modem that will hook up to 
any computer’s RS-232C serial 
port. The unit has 256K bytes 
of internal memory that will 
store incoming Telex mes- 
sages even if your computer is 
turned off, and it will notify 
you with an LED when a mes- 
sage is received. 

The modem has its own 
auxiliary serial port for hook- 
ing up a printer dedicated to 
Telex messages. In addition, 
the modem's buffer has a 
back-up battery that will hold 
messages for up to 5 hours if 
AC power fails. 

Price: $390. 

Contact: RCA Global Com- 
munications Inc., 201 Centen- 
nial Ave., Piscataway, NJ 
08854, (201) 885-2236. 
Inquiry 773. 
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HO H Ё. 
\ \ | ant a guaranteed "Ho ho ho!" from 
your favorite PC enthusiast this holiday 
season? Try The Complete Hand Scanner" 
accessory for only $249. 


“т Ihe Complete Hand Scanner can capture 
\\ logos, signatures and photographs into popular 

| graphics programs. The Soft Stationery “ 
programs included with the scanner 
let you merge text and graphics as 
easy as point-and-click. 


| Scan a 2% inch wide image 
at a resolution of 200 dots 
per inch. Merge it. Crop it. 
Rotate it. Insert it. Scale it. 
Color it. Then print it on 
most dot-matrix and laser 
printers. And with The 
Complete FAX™ board, you 
can even fax it around the 
world. 
So make 
your list and scan 
it twice, 
for 
someone 
who'd really 
appreciate Complete Personal Communica- 
tions" gifts from The Complete PC. For 
scanners, fax boards and personal voice mail for 
PCs, call (800)634-5558 for the name of the 
quality dealer nearest you.* 


—— ^ ТЧЕСОМРІЕТЕГ 


Моге from your personal computer 


521 Cottonwood Drive € Milpitas, California 95035 
(800)634-5558 € (408)434-0145 € FAX (408)434-1048 


*The Complete PC Products are available at MicroAge Computer Stores and other quality 
resellers. To order by phone, call R + R Direct at (800)654-7587. 


т 


Copyright © 1987 by Тһе Complete PC, Inc. The Complete PC, The Complete PC, Complete Personal Communications, The Complete Hand Scanner, The Complete FAX and Soft Stationery are trademarks of The 
Complete PC. TRBA 
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WHAT'S NEW 


TI Unveils Color LISP 
System 


T wo months after launch- 
ing its Explorer II symbol- 
ic processing workstations, 
Texas Instruments has pro- 
duced color versions. The 
Explorer ЇЇ color systems fea- 
ture 16-inch integral color 
monitors with 1024- by 808- 
pixel resolution capable of 
displaying 256 colors simulta- 
neously from a palette of 16.7 
million. 

The standard Color System 
Interface Board (CSIB) pro- 
vides a bit-mapped color 
frame buffer and controller that 
supports a variety of func- 
tions to offload the system's 
main proprietary processor 
and to simplify programming. 
The CSIB also supports Ex- 
plorer II configurations with a 
main monochrome console 
and a secondary color monitor. 

Software includes the 
Color Window System, Color 
Graphics Editor, Color Map 
Editor, and special microcode 
for performance enhance- 
ment. If you own an Explorer 
II monochrome system, you 
can upgrade to color by trading 
in your present monitor. 
Price: Starting at $57,400; 
upgrade: $12,950. 

Contact: Texas Instruments, 
Data Systems Group, P.O. Box 
809063, DSG-157, Dallas, 

TX 75380-9063, (800) 527- 
3500. 

Inquiry 774. 


MIDI Starter System 


D esigned for novice musi- 
cians and computer-music 
hobbyists, Music Quest's 
MIDI Starter System includes 
nearly everything you need 
(except a MIDI keyboard or 
MIDI guitar) to enter the 
world of MIDI. The package 
includes a MIDI interface 
card for the IBM PC, XT, 
AT, and compatibles, a se- 
quencer, and editor/librarians 
for the Casio CZ and Yamaha 
DX 21/27/100 series syn- 
thesizers. 
The interface card is also 
compatible with the Roland 
. MPU-401 and the Voyetra 
OP-4000/4001 MIDI inter- 
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The color TI Explorer II. 


faces, and it supports most of 
the popular MIDI software 
packages that are currently 
available. 

Price: $199. 

Contact: Music Quest Inc., 
1700 Alma Dr., Suite 260, 
Plano, TX 75075, (214) 881- 
7408. 

Inquiry 775. 


Real-Time 
Performance Analyzer 


су taid has brought out a 
real-time program tracer 
and software performance an- 
alyzer for its Icebox line of in- 
circuit emulators. The Trace- 
Alyzer monitors how many 
times each instruction in a 
target system is executed and 
can accumulate up to 16 mil- 
lion counts per instruction. 
Rather than statistically sam- 
pling the target, the program 
counts the execution of every 
instruction, even routines that 
are run just once. 

The TraceAlyzer board 
works with 8086, 8088, 8085, 
780, 7280, and 64180 pro- 
cessors and supports target 
clocks running at up to 10 
MHz. The unit produces a his- 
togram of program activity 
versus address range. Softaid 


says this identifies program 
bottlenecks quickly and lets 
you know where code should 
be optimized. 

The TraceAlyzer captures 
address, data, and status sig- 
nals from the target system; 
instructions are then shown 
disassembled in the mne- 
monics of the target processor. 
You can exclude any area of a 
program from the trace. 
Price: $1495. 

Contact: Softaid Inc., 8930 
Route 108, Columbia, MD 
21045, (301) 964-8455; out- 
side Maryland, (800) 433- 
8812. 

Inquiry 776. 


Twin Turbo 
for More PC Speed 


rchid Technology's 

TwinTurbo 12 1s a two- 
card 12-MHz accelerator sys- 
tem that's designed for IBM 
PC, XT, or compatible sys- 
tems. The first card, a standard 
half-slot circuit board, re- 
places your computer's 8088 
with an 80286 processor run- 
ning at 12 MHz. It also has 8K 
bytes of on-board RAM that's 
used for caching. 

The TwinTurbo 12's sec- 
ond card is an internally 
mounted board that doesn't 
require a slot. It boosts the 


speed of a standard 4.77- 
MHz motherboard clock by up 
to 50 percent, allowing the 
TwinTurbo 12 to run even 
faster than normal. 

Orchid says the TwinTurbo 
12 is fully compatible with all 
standard PC or XT compat- 
ibles, as well as all standard 
applications software. 

Price: $645. 

Contact: Orchid Technology, 
45365 Northport Loop W, Fre- 
mont, CA 94538, (415) 683- 
0300. 

Inquiry 777. 


80386 Memory 
Manager 


86-to-the-Max lets you 

utilize up to a megabyte of 
memory when running pro- 
grams under MS-DOS or PC- 
DOS 3.0 or higher. You can 
access it as either extended or 
expanded memory or com- 
bine the two. You can also 
automatically fill in DOS 
memory above the video 
buffers and make it available 
to DOS through standard mem- 
ory allocations. Using a com- 
mand-line option read at start- 
up, you can change the ratio 
between expanded and ex- 
tended memory without hav- 
ing to change any memory- 
board switches. 

The program fully emu- 
lates the Lotus/Intel/Microsoft 
Expanded Memory Specifi- 
cation (LIM/EMS) using the 
80386 microprocessor's 
hardware paging tables and all 
available extended memor y. 
No separate expanded memory 
board is required, according 
to Qualitas. 

With 386-to-the-Max you 
can automatically fill in DOS 
memory below the video 
buffers. For example, a 512K- 
byte system with a mono- 
chrome display adapter would 
have an additional 1 92K bytes 
of RAM available to DOS. 
Price: $49.95. 

Contact: Qualitas Inc., 8314 
Thoreau Dr., Bethesda, MD 

20817-3164, (301) 469-8848. 
Inquiry 778. 
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AND TELL 


Introducing The Complete Personal Communications™ family: hand scanner, fax and personal voice mail for your PC. 


nnl D" Now you can 
EE oe LE T T have voice 
FAX IT LIIS mail and 
facsimile on 
the same 


лие 


how and tell. оз 
were the first 
communications skills 
you used. Isn't it time to get 
more from your personal 
computer than word 
processing, spreadsheets and 
databases? Now you can put 
on a SHOW with The 
Complete Hand Scanner ™ 
accessory. 

Desktop publishing will 
never be the same. For only 
$249 you can capture logos, 
signatures and photographs into 
popular graphics programs. The 
Soft Stationery" program 
included with the scanner lets 
you merge text and graphics as 
easy as point-and-click. 

Scan a 2% inch wide image 
at a resolution of 200 dots per 
inch. Merge it. Crop it. Rotate 
it. Insert it. Scale it. Color it. 
Then print it with your dot- 
matrix or laser printer. You can 


For only $499 you can forget 
the dedicated phone line and 
long walk to the fax room. 
Introducing your personal 
facsimile machine: The 
Complete FAX™ board. 

With CGA, EGA or 
Hercules-compatible graphics, 
you can instantly view 
incoming faxes on your PC's 
screen. Then save them to disk 
or print them on most dot- 
matrix or laser printers. 

Create faxes with your 
favorite word processor and 
computer graphics program. 
Send them to any Group III fax 
machine in the world. And you 


i M people by making 


can scan in your signature with 
The Complete Hand Scanner. 

Background CFAX™ 
software is always ready to send 
and receive faxes without 
interrupting the other PC 
programs you're using. You can 
even schedule outgoing faxes to 
take advantage of lower late- 
night phone rates for 


transmission to 
distribution lists all over 
the world. And CFAX is 
so smart, it can share 
the same phone line 
when you... 


TURN YOUR PC | 


INTO THE 

WORLD'S 

SMARTEST 
ANSWERING 
MACHINE 


The SHOW wouldn't be 
complete without the TELL. 
We started the whole 
personal communications 
revolution with our $349 
best-selling Complete 
Answering Machine" 
(CAM"") personal voice 
mail system. 

Why irritate 


them talk to a dumb 
answering machine? Give 
frequent callers their own voice 
mailboxes. Tell callers your 
computer will transfer them to 
another extension or track you 
down to deliver their messages. 

Because it runs in 
background, CAM won't 
disturb anything else you're 
doing on your PC. And the 
business possibilities for CAMs 
are endless. 

With up to four phone lines 
and CAM boards, you can tum 
a dedicated PC into your most 
dedicated employee. 


phone line. 


m 


Use our new РРОСАМ" 
development system to create 
order entry, catalog inquiry, 
customer service or other voice- 
response applications. 

Teach your PC to show and 
tell, call (800)634-5558 for the 
name of the dealer nearest you.* 


ul 


— 


ІНІСОМРІЛЕТЕ- 


More from your personal computer 


521 Cottonwood Drive € Milpitas, California 95035 
00)634-5558 € (408)434-0145 € FAX (408)434-1048 


*The Complete PC products are available at MicroAge Computer Stores and other quality 
resellers. To order by phone, сай R + R Direct at (800)654-7587. 


Copyright © 1987 by The Complete PC, Inc. The Complete PC, Complete Personal Communications, СРС, The Complete FAX, CFA X, The Complete Hand Scanner, Soft Stationery, The Complete Answcring 
Machine, CAM and ProCAM are trademarks of The Complete PC. The other companies mentioned own numerous registered trademarks. TRBA 
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Leading Edge's 
AT Clone 


he successor to the 

widely popular Model D, 
the Leading Edge Model D2 
is, according to the company, a 
fully compatible PC AT- 
type system with a long list of 
standard features. The D2 is 
based on an 80286 processor 
running at l0 MHz with a 
single wait state. The clock 
speed is also switchable down 
to 8 MHz or 6 MHz. It in- 
cludes 640K bytes of 120- 
nanosecond RAM (expandable 
to 1 megabyte on the mother- 
board), a 200-watt power sup- 
ply, four 16-bit slots, and two 
8-bit slots. There's also a 
socket for an 80287 math 
coprocessor. 

The Model D2 comes stan- 
dard with а 1.2-megabyte 5 4- 
inch floppy disk drive, and 
its controller will also handle 
both 32-inch floppy disk 
drives as well as standard XT- 
and AT-style hard disk 
drives. The built-in video con- 
troller is EGA-compatible, 
and it automatically switches to 
MDA, CGA, and Hercules 
emulation. The standard mono- 
chrome monitor is available 
in either green or amber phos- 
phor and has a 12-inch non- 
glare screen. 

A 101-key keyboard is 
included, as are serial.and par- 
allel ports. The D2 is shipped 
with MS-DOS 3.2, GWBASIC 
3.2, and the Leading Edge 
Word Processor with spelling 
correction. The D2 measures 
16 by 15% by 6 inches. A 30- 
megabyte hard disk drive 
with 60-ms average access 
speed is optional. The unit's 
standard warranty is 20 ` 
months. 

Price: $1495; with hard disk 
drive, $1995. 

Contact: Leading Edge 
Hardware Products Inc., 225 
Turnpike St., Canton, MA 
02021, (800) 872-5323; in 
Massachusetts, (617) 828- 
8150. 

Inquiry 779. 


The Leading Edge Model D2: an AT compatible for $1495. 


HP's New Vectra Crop 


ewlett-Packard has 
fattened its personal-com- 
puter offerings by bringing 
out five new models of the Vec- 
tra series. The lineup ranges 
all the way from a low-cost 
8086 PC XT-compatible box 
to a high-end 80386-based 
system. 

At the low end, the Vectra 
CS models, which use NEC's 
V-30 processor, come in two 
configurations. The Model 10 
has 640K bytes of RAM and 
a 360K-byte 5 4 -іпсһ floppy 
disk drive. But, like all the 
Vectras, it can use 1.44-mega- 
byte 32-inch drives. The 
Model 20 adds a 20-megabyte 
hard disk drive. 

The Vectra ES machines, 
beefed-up versions of the up-to- 
now current Vectra PC, use 
an Intel 8-MHz 80286 proces- 
sor and come with 640K bytes 
of RAM (expandable to 8 mega- 
bytes using an HP plug-in 
board based on the new LIM/ 
EMS 4.0 specification). A 
1.2-megabyte floppy disk drive 
is standard. You can choose 
between the unadorned Model 
10 and the Model 20 with a 


20-megabyte hard disk drive. 

HP also brought out 
80286-based models that run at 
12 MHz. Called the ES/12s, 
they come in three versions. 
There's the Model 10, the 
Model 20 with a 20-megabyte 
hard disk drive, and the 
Model 40 with a 40-megabyte 
hard disk drive. 

On the high ground, HP 
has three 80386-based systems. 
The RS/16 PC comes with | 
megabyte of RAM, a 1.2- 
megabyte floppy disk drive, 
and a 40-megabyte hard disk 
drive. The RS/20 comes in 
several versions. The first has a 
megabyte of main memory, a 
1.2-megabyte floppy disk 
drive, and a 40-megabyte 
hard disk drive. Next is a 
model with 2 megabytes of 
main memory, one floppy disk 
drive, and a 100-megabyte 
hard disk drive. The same 
model is also available with a 
155-megabyte or 310-megabyte 
hard disk drive. 

All the new machines 
come with HP Vectra DOS 3.2 
and, according to HP, are de- 
signed to be compatible with 


Microsoft's OS/2. HP claims 
it has improved the perfor- 
mance of the new Vectras by 
including disk-cache software 
in each system. 

Price: CS Model 10, $1195; 
Model 20, $1895; ES Model 
10, $2595; Model 20, $2795; 
ES/12, $2995 to $4195; 
RS/16, $6495; RS/20, $7495 
to $11,995. 

Contact: Inquiries Manager, 
Hewlett-Packard Co., 1820 
Embarcadero Rd., Palo Alto, 
CA 94303, or call the HP sales 
office listed in the telephone 
directory (white pages). 
Inquiry 780. 


A Loaded 386 


ccording to Advanced 

Logic Research, its top-of- 
the-line 80386-based com- 
puter system is designed to 
compete head-on with IBM's 
PS/2, with pricing that the 
company says is 50 percent 
less than a comparably 
equipped PS/2. 

ALR's new 386/2 Model 
R66 is available in both 16- and 
20-MHz versions, and ac- 
cepts either an 80287 or 80387 
math coprocessor on the 
motherboard. One megabyte of 
32-bit RAM is standard, ex- 
pandable to 2 megabytes on the 
motherboard. The Model 
R66 includes a 66-megabyte 
hard disk drive with a 28-ms 
average access speed. The disk 
uses an RLL (run length 
limited) controller using a 
| -to-1 interleave. ALR claims 
its controller transfers data at 
390 kilobytes per second. 

The R66 includes a Phoe- 
nix BIOS, eight expansion 
slots, a 1.2-megabyte floppy 
disk drive, serial and parallel 
ports, and a 101-key key- 
board. А monitor and con- 
troller are optional. 

Price: 16 MHz, $3490; 20 
MHz, $3985. 

Contact: Advanced Logic 
Research Inc., 10 Chrysler, 
Irvine, CA 92718, (714) 
581-6770. 

Inquiry 781. 
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For Comment 
Display more text with no loss of speed. 


Wordstar 2000 Plus Ver. 3 
Display sub/superscripts, italics, 
boldface, strikethrough. 
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Lotus Symphony 
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Microsoft Multiplan 


| Symphony. 
Display more data with no loss Display more data with no loss 
of speed. of speed. 


sre 


characters. All with” Hercules displays several type 
no loss of scrolling styles and sizes at text-mode 
speed - in fact, it speeds, complete with headline- 
often improves. size type, custom and foreign 
| . Nowforareallook characters, underscore and true 
at what RamFont boldface. See them on-screen 
does, there’s Write On! like they'll appear in print, 
This unique RamFont  brightening memos, overheads 
word processor from апа prompt cards. 


Hercules ts a registered trademark of Hercules Computer Technology, Inc. RamFont and InColor are trademarks o f Hercules Computer Technology, Inc. 


Other products are trademarks of their respective holders. 
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! | FRAMEWORK i 
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Framework II Flow Charting 11 


Display more data with no loss Display special symbols at text 
of speed; display boldface and italics mode speeds. 


in the word processor. 


Y Lotus Manuscript 
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Microsoft Word 


Nota Bene Microsoft Word 4.0 Manuscript 
Display foreign character sets at Scroll much faster than in graphics Display sub/superscripts, italics, 
text mode speeds. mode, retaining all on-screen fonts boldface and strikethrough. 
and attributes. 


Create new documents with For a eke time, you There have never been so 
Write On! or import any ASCII get a free copy of Write On! many reasons for RamFont. 
text file. You get full editing with every Hercules Graphics But as any software publisher 


functions plus pull-down menus Card Plus or Hercules will tell you, there will soon 

and mouse support for easy InColor Card? be a whole lot more. 

font changes. You'll turn plain Both are at your Hercules 

text files created with other dealer, complete with our Hercule S 
word processors into dazzling exclusive RamFont mode that & 
communications in seconds! makes it all possible.  RamFont by Hercules. 

* [f you already own a Hercules Graphics Card Plus or InColor Card, call us toll-free at 800-582-0600. Exclusively e the Grap hics Card Plus 
We'll tell you how to get your copy of Write On! and InColor Card 
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New Mouse from 
Microsoft 


ccording to the folks at 

Microsoft, its new mouse 
line has been totally rede- 
signed for comfort and intu- 
itive ease of use. The new 
electronic rodent is smaller 
than its predecessor and pro- 
portionally shaped. The trac- 
tion ball is positioned toward 
the front of the device, moving 
the unit's center of balance 
under your fingertips. One of 
the two microswitch buttons 
is larger to let you easily hit the 
correct one without looking. 
Like its ancestor, the new 
mouse doesn't require a spe- 
cial mouse pad, and you can 
adjust its sensitivity via a 
pop-up menu. 

The mouse comes in three 
versions: One is bundled with 
Microsoft Paintbrush and a 
variety of custom menus for 
popular applications pack- 
ages. A second, along with the 
menus, includes Microsoft 
Windows version 2.0 and 
ZSoft's PC Paintbrush. The 
third has the menus and Easy- 
CAD, a low-cost CAD 
program. 

The new Microsoft Mouse 
is compatible with the IBM 
PC, XT, AT, and 100 percent 
compatibles. On the graphics 
side, it will work with EGA, 
CGA, VGA, and Hercules 
adapters. The mouse comes 
with adapters that connect it to 
the serial port of both PC and 
AT compatibles, as well as to 
the mouse port of the IBM 
PS/2 series. A bus version is 
also available. 

Price: $150 to $200. 
Contact: Microsoft Corp., 
16011 Northeast 36th Way, 
P.O. Box 97017, Redmond, 
WA 98073-9717, (206) 882- 
8080. 

Inquiry 782. 


Small Footprint Laser 


he BlaserStar 2 is Blaser 
Industries’ latest incarna- 
tion of its laser printer for 
PCs and compatibles. The unit 
sports a footprint of 17 by 18 
inches with no protrusions, in- 


Microsoft's new Mouse is smaller and better balanced. 


cluding the input and output 
trays. Printing at 8 pages per 
minute, the BlaserStar 2 em- 
ulates the HP LaserJet II, HP 
LaserJet Plus, Diablo 630, 
and Epson FX-80. 

With a megabyte of mem- 
ory standard, the unit can print 
a full page of 300- by 300-dpi 
graphics with an eight-level 
gray scale. You can expand 
the memory to 4 megabytes. 
The print engine is rated at 
600,000 pages and is coupled 
with toner kits rated for 
15,000 pages. The input bin 
holds 250 sheets, while the 
output bin can hold up to 100 
sheets and automatically col- 
lates the copies face down. 

Both parallel and serial 
ports are standard, as are 20 
resident fonts. It also sup- 
ports downloadable and car- 
tridge fonts. BlaserStar 2 can 
hold up to 128 forms as 
macros, which you can over- 
lay on text pages. You can 
change all standard settings 
from the front panel. A 16- 
character LCD display shows 
the status. 

Price: $2195. 

Contact: Blaser Industries, 
6383 Arizona Circle, Los 
Angeles, CA 90045, (800) 
322-3399. 

Inquiry 783. 


Box Il Rolled Out 


| omega has introduced а 
new line of both internal and 
external 54-inch 20-mega- 
byte removable-disk cartridge- 
drive products. The Bernoulli 
Box II replaces the original 8- 
inch line and is designed for 
the IBM PC, XT, AT, and 
compatibles, and the PS/2. 
The internal versions of the 
Bernoulli Box II consist of a 
single-drive system. You can 
add on a slave drive later if you 
wish. The external versions 
consist of a single-drive, 20- 
megabyte system, and a dual 
drive, 40-megabyte system. 
The external drives are "zero 
footprint,” and they fit be- 
tween the system unit and the 
monitor of your computer. 
The company also offers an 
upgrade kit that lets you expand 
your single-dive external sys- 
tem to a dual-drive system. 
Also available is new backup 
software that lets single-drive 
Bernoulli Box II users make 
image backups from cartridge 
to cartridge. 
Price: Internal single drive, 
$1299; internal drive upgrade 
kit, $900; external single 
drive, $1599; external dual 
drive, $2499; external slave 
drive upgrade, $1200. 
Contact: Iomega Corp., 
1821 West 4000 S, Roy, UT 
84067, (801) 778-3170. 
Inquiry 784. 


Lightweight Color 
from DEC 


he LJ250 (serial inter- 

face) and LJ252 (parallel 
interface) printers are Digital 
Equipment Corp.'s newest 
color printers. They each 
weigh under 10 pounds and use 
nonimpact technology to 
print graphics in up to seven 
primary colors at 180 by 180 
dpi, and up to 255 colors at 90 
by 90 dpi. 

For text-only documents, 

the printer's maximum speed is 
167 characters per second. 
Internal character sets include 
DEC's Technical Character 
Set and the ISO, N RC, Digital 
Supplemental, and IBM char- 
acter sets. 
Price: $1695. 
Contact: Digital Equipment 
Corp., 146 Main St., Maynard, 
MA 01754-2571, (617) 897- 
5111. 
Inquiry 785. 


Mac SE Expansion 
Chassis 


f the single expansion slot 

in the Macintosh SE isn't 
enough for you, or if you 
want to use Mac II cards in 
your SE, a Texas company 
named Second Wave has a 
solution for you. 

ExpanSE expands the sin- 
gle-option-card capability of 
the SE by providing an exter- 
nal expansion chassis that 
accommodates four SE op- 
tion cards. ExpanSE II lets you 
use up to eight Macintosh II 
cards with your SE. 

А 60-watt power supply is 
included in the ExpanSE. It 
also comes with an interface 
card and all the cables you'll 
need. The ExpanSE has a 
130-watt power supply with fan 
cooling, an SE-to-NuBus in- 
terface card, and cables. 
Price: $995 and $1195. 
Contact: Second Wave Inc., 
8760A Research Blvd, Suite 
316, Austin, TX 78758, 
(512) 335-9283. 

Inquiry 786. 
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© Eastman Kodak Company, 1987 


These aren't vacation snapshots to pass around. 
These color pictures from Kodak mean busi- 
ness. They are, in fact, digitized images trans- 
mitted quickly and accurately over ordinary 
phone lines from one Kodak SV9600 still video 
transceiver to another, displayed within seconds 
on a monitor, with quality prints made by a 
Kodak SV6500 color video printer. 

The transceiver and printer are members 
of a family of new Kodak products that cap- 
ture, store, display, and transmit high-quality 
still video images in continuous-tone color. 

Individually, linked together, or integrated 
into existing communications and imaging sys- 
tems, they can enhance the efficiency of image 
handling in the workplace. 

For more information about Kodak 
still video products and the name of a dealer 
who can arrange a demonstration, call 
1800 44KODAK (1 800 445-6325), Ext 110. 

Or, send the coupon below. 


Imaging Innovations For The Workplace. 


NOW. 
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Send me information on the products ! have О Please have a sales representative contact me. 
checked. 


O KODAK SV9600 Still Video Transceiver 
O KODAK SV7500 Still Video Multidisk Recorder 


Name . Žž Title 


C KODAK SV7400 Still Video Recorder Organization 
O KODAK SV6500 Color Video Printer ; 
О KODAK SV5000 Video Transfer Stand Nature of Business —— ——__ ---- 
Eastman Kodak Company ; | 
City — 1 1 ^ State ДІР 
Dept 412-L у 
Rochester, NY 14650 BY 
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The WonUnder 
of Toshiba 


f you need to expand your 

Toshiba T3100 portable 
computer, you may find the 
answer in Connect Computer's 
WonUnder. The assembly is 
a single-card expansion unit for 
the portable that lets you 
mount standard PC expansion 
cards on the bottom of the 
Toshiba. 

WonUnder has two compo- 
nents: a metal card carrier that 
mounts on the bottom of the 
T3100 and an interface card 
that plugs into the computer's 
expansion port. You can use 
nearly any PC expansion card 
that's two-third-length or less. 
Even with the WonUnder 
mounted, the T3100 will still 
fit in its carrying case. The 
company says a unit that ac- 
cepts 16-bit AT-style cards 
will be available in the near 
future. WonUnder models for 
the Toshiba T1100 Plus and 
Zenith laptops will also be 
available soon. 

You can install WonUnder 
yourself, or Connect Computer 
will do it for you. 

Price: $349; installation, 
$50. 

Contact: Connect Computer, 
9855 West 78th St., Eden 
Prairie, MN 55344, (612) 
944-0181. 

Inquiry 787. 


Mach 10 
Accelerates to 20 
M icrosoft has produced 
the successor to its Mach 
10 accelerator card. Unlike 
the 1075 8086 processor, the 
all-new Mach 20 uses an 
80286 processor running at 8 
MHz. It also includes 16K 
bytes of on-board cache mem- 
ory that provides the pro- 
cessor with fast access to fre- 
quently used data. Included 
speed-selection software lets 
you switch the Mach 20 down 
to standard 4. 77-MHz speed 
for software that requires it. 

А Mach 20 option is Mem- 
ory Plus, which supports up to 
3.5 megabytes of LIM/EMS 
memory. Microsoft says Mem- 


WonUnder adds an expansion slot to your Toshiba T3100. 


ory Plus will also allow Mach 
20 users to run OS/2, which 
will require a minimum of 

1.5 megabytes of RAM. Mem- 
ory Plus comes with 512K 
bytes of RAM, which is 
accessed via a 16-bit bus. It 
attaches to the end of the 

Mach 20 board. 

Another option is Disk 
Plus. This board plugs directly 
into a connector on the Mach 
20 board and frees the slot nor- 
mally needed by your PC's 
standard floppy disk control- 
ler. Disk Plus supports both 
1.2-megabyte and 360K -byte 
5%-inch floppy disk drives, 
as well as 1.44-megabyte and 
720K-byte 3'4-inch drives. 

The Mach 20 board also 
includes Microsoft's propri- 
etary InPort chip and its 9-pin 
mini connector. The interface 
supports the Microsoft 
Mouse and other InPort- 
equipped input devices. 
Price: $495; Memory Plus 
with 512K, $395; Disk Plus, 
$99. 

Contact: Microsoft Corp., 
16011 Northeast 36th Way, 
Box 97017-9717, Redmond, 
WA 98073, (206) 882-8080. 
Inquiry 788. 


Nonvolatile 
Electronic Disk 


izdom Computer's 
EDISK EPROM/RAM 
memory card for the IBM 
PC, XT, AT, and compatibles 
emulates up to two floppy 
disk drives. Designed for harsh 
environments, secure soft- 
ware, portable applications, or 
dedicated controllers, this 
electronic disk eliminates the 
need for writing special soft- 
ware for diskless systems. 

EDISK can be formatted 
using the standard MS-DOS 
FORMAT command and can be 
assigned as disk drives A to E. 
When you configure it as 
drive À, it automatically 
becomes your system's boot 
disk. 

According to Wizdom 
Computer, the unique feature 
of EDISK is its on-line re- 
write capability. You can over- 
write more than 50 percent of 
the disk as if it were a standard 
floppy disk before the 
EPROM disk has to be refor- 
matted. Special interface 
software minimizes the re- 
writes on high-activity areas 
of the disk such as the direc- 
tory. You can use an optional 
EPROM for the directory and 
FAT sectors to further mini- 
mize EPROM rewrites. 


пзе. Em / 

EDISK's battery-backed 
RAM can hold data for over 3 
months with the power off. 
And both EPROM and RAM 
can coexist on the same card. 
The unit is available as a 
180K-byte read-only disk, 
and as either a 360K-byte or 
720K-byte read/write disk. 
Price: $290 to $580. 
Contact: Wizdom Computer, 
P.O. Box 121, Lynden, WA 
98264, (604) 852-1155. 
Inquiry 789. 


Photo Quality 
for Your AT 


A pair of bit-mapped 
display controllers for ATs 
and compatibles from Uni- 
vision Technologies provide 
ultra-high-quality graphics 
for applications such as medi- 
cal imaging, surveillance, 
publishing, and CAD. First is 
the UDC-803, a full-length 
card for ATs and compatibles 
that supports resolutions of 
1600 by 1280 pixels by 8 or 4 
bits. Its video-display rate is 
180 MHz. Then there's the 
UDC-800, which generates 
resolutions of up to 2048 by 
1536 by 8 with a video- 
display rate of 200 MHz. 

Both boards use the Intel 
82786 graphics coprocessor 
along with 4 megabytes of 
video RAM. The boards per- 
form graphics operations 
such as polygon line drawing 
and bit-block transfer at 
speeds of up to 2.5 million 
pixels per second. The UDC- 
803 includes drivers for MIT's 
X Windows and AutoCAD. 
The UDC-800 supports Micro- 
soft Windows. Both boards 
include initialization and diag- 
nostic software. 

Pricc: UDC-803, $3995; 
UDC-800, $6995. 

Contact: Univision Technol- 
ogies Inc., 12 Cambridge St., 
Burlington, MA 01803, (617) 
273-5388. 

Inquiry 790. 


continued 
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smarferm 


DEC vyT2450 ! VT23) Dok Graphics ‘Terminal 


E 
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SmarTerm 240. DEC terminal emulation. True connectivity. 


Mainframe-PC links are the current vogue. One terminal emulator is ahead 
of the connectivity trend. 

Smarlerm® 240 affords users exact four-color emulation of a DEC? VT241 
terminal on an IBM? or compatible PC. Along with delivering full-screen ReGIS? 
and Tektronix? 4010/4014 graphics, Smarlerm 240 offers precise VT220, VTIO2, 
VT100, and VT52 text emulation. 

Three error-free file transfer protocols, including Kermit and Xmodem, are 
provided. If judged as a communications stand-alone, Smarlerm 240 could well 
be the premier PC-to-the-rest-of-the-World connectivity package. 

Ѕтайегт 2405 user-interface is state-of-the-industry. Its user-support is 
without peer 

This programs full collection of features add up to more power for connect- 
ing people to mainframes. Which helped earn it Digital Reviews 1987 Target Award 
for the Best Connectivity Software Product. 

Contact your dealer or call us at 608-273-6000 for more reasons why your 
choice for DEC terminal emulation should be SmatTerm. Period. 


Circle 50 on Reader Service Card 


© 1987 Persoft Inc All nghts rese m Persoft and SmaiTerm are registered trademarks of Persolt Inc ІВМ is аре red 
trademark of pass ө Business Machines DEC VT and ReGIS are trademarks of Digital Equipment Corpor 
ered trademar ot Tektronix Inc 


WHAT'S NEW 


SOFTWARE э 


PROGRAMMING LANGUAGES AND AIDS 


Programmer's 
Reference Guides 
* 
esigned for program- 
mers using Z80 or 8051 
assembly language or C, 
AV DOC provides on-line ac- 
cess to information about 
those languages or chips. 
Topics, which you pick with 


the cursor, show in windows on 


the screen. After calling up 
the information you need, you 
can return to your work by 
hitting the Escape key. 

AV DOC also has a pop-up 
calculator that computes deci- 
mal, hexadecimal, octal, and 
ASCII values. 

This TSR program, which 
runs on the IBM PC and com- 
patibles, takes up 60K bytes 
of memory. 

Price: $49. 

Contact: Avocet Systems, 
120 Union St., P.O. Box 490, 
Rockport, ME 04856, (800) 
448-8500, or (207) 236-9055. 
Inquiry 79I. 


Geometric Tools for 
Pascal Programmers 


{нү Library 
includes over 150 geomet- 
ric routines that you can use 
in creating graphic designs. 
The routines find the inter- 
section of lines, polygons, cir- 
cles, arcs, and planes; deter- 
mine the coefficients of the 
equations of lines, circles, 
arcs, and planes; convert the 
coefficients of one equation to 
another; find the distance be- 
tween points, lines, circles, 
arcs, and planes; create per- 
spective drawings; perform 
two- and three-dimensional 
transformations; and more. 
The program runs on the 


ТВМ PC, XT, AT, and compat- 


ibles with at least 256K bytes 
of RAM. Disk Software rec- 
ommends using a hard disk 
drive, and you'll need an EGA 
or CGA for graphics display. 
The company also reports that 
a Macintosh version will be 


available by the end of the year. 


Price: $99.95. 
Contact: Disk Software Inc., 


AVDOC pops up data in assembly language and C. 


2116 East Arapaho, Suite 487, 
Richardson, TX 75081, (214) 
423-7288. 

Inquiry 792. 


386 Operating System 


heos 386 runs in 80386 

protected mode, enabling 
it to address up to 4 gigabytes 
of physical memory and up to 
64 terabytes of virtual mem- 
ory. A debugger, linker, and 
EXEC job control are in- 
cluded; BASIC and C com- 
pilers are optional. Its C com- 
piler includes functions and 
utilities for creating a data 
bridge between Theos and 
Unix, as Theos 386 is not di- 
rectly compatible with either 
DOS or Unix. 

The operating system sup- 
ports up to 128 users, each 
with 4 gigabytes of address- 
able memory, and up to 999 
tasks, with 23 files per task. 

Theos will be available in 
January, according to the 
manufacturers. 

Price: $799 (run-time); bun- 
dled with BASIC: $1299; with 
BASIC and C, $1199. 
Contact: Theos Software, 
1777 Botelho Dr., Suite 360, 
Walnut Creek, CA 94596- 
5022, (415) 935-1118. 
Inquiry 793. 


Mac Common LISP 


C oral Software claims its 
version of Common LISP 


.for the Macintosh II is a com- 


plete implementation of the 
language that lets program- 
mers develop applications on 
microcomputers. Written in 
conjunction with Franz Inc., 
Allegro CL has the same fea- 
tures found in other Franz 
LISP products, including 
Common Loops, Flavors, and 
Common Windows. 

Allegro CL for the Mac II 
has an incremental native-code 
compiler, a programmable 
EMACS-style editor, and de- 
bugging tools, such as a win- 
dows-based inspector, all of 
which are integrated into the 
Mac user interface. 

Price: $599.95. 

Contact: Coral Software ' 
Corp., P.O. Box 307, Cam- 
bridge, MA 02142, (617) 
547-2662. 

Inquiry 794. 


32-bit Operating 
System 


Executive for the 80386 

is a board-level, ROM- 
able, real-time, multitasking 
operating system that supports 
12 CPU architectures, in- 
cluding Intel 8080, 8086, 
80286, Motorola 6809, 
68000, and 68020. It is written 
in C, except for time-critical 


sections such as context switch- 


ing, task scheduling, and in- 
terrupt handling, which are 
written in assembly language. 
C Executive's call mechanism 
doesn't require programs in 

C to use hardware traps or in- 
terface libraries. In addition, 
CE-FILE, an optional file sys- 
tem, is also available in an 
80386 version. 

C Executive runs on IBM 
PC XTs or ATs with an 80386. 
The binary package includes 
MetaWare's C compiler and 
Phar Lap's assembler, linker 
and librarian. 

Price: $575 for binary pack- 
age; $5000 for source code; 
$250 for optional file system. 
Contact: JMI Software Con- 
sultants Inc., 904 Sheble Lane, 


Р.О. Box 481, Spring House, 


PA 19477, (215) 628-0846. 
Inquiry 795. 


dBASE Debugger 


he source-code level 

dBASE II Plus and Fox- 
BASE 2.0 debugger, dBUG, 
lets you debug while running 
applications. You can enter 
breakpoints, which allow the 
program to execute until it en- 
counters the breakpoint. It then 
suspends and displays the 
source code. You can view 
variables along with their 
values, and you can set trace 
points for any variable or 
field. 

The program provides over 
30 debugging commands along 
with separate windows for 
source code, debugger com- 
mands, variables, calling se- 
quence, and dBASE output. 

To run dBUG, you need an 
IBM PC or compatible with 
MS-DOS or PC-DOS 2.0 or 
higher, 512K bytes of RAM 
(640K bytes is recom- 
mended), and two floppy disk 
drives. 

Price: $195. 

Contact: HJS Research Inc., 
Cedar Ct., Suite 6162, Mon- 
mouth Junction, NJ 08852, 
(800) 323-1809; in California, 
(213) 492-1750. 

Inquiry 796. 
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What to look for in a modem. 
And over 25 ways to get it. 


AT&T DATAPHONE' |! Modems and Data Service Units 


Line 
Speed 


Analog Private 


Switched Network Data Service 
Modems? Units 


Line Modems"? 
2556 SA&MM 
56 Kbps N/A* 2656 ЅА& MM 2656 SA&MM 
2756 SA&MM 
T 2% SAEM 
2296A SA/MM 2696 SA&MM 
2096T SA/MM 2796 SA& MM 
2296A SA/MM 
2048A SA/MM 
2048C SA/MM 2248À SA&MM 
2048T SA/MM 
4024 
2224A(2) 
2024A SA/MM 2224B 
2024T SA/MM 2224E 
2224CEO 
. 2224G ММ | 
С 48E SA 
48F SA 
839A MM N/A* N/A* 
839B SA 
2296A39 SA/MM 


Note: (1) Same modem SA/MM (stand-alone or multiple mount), separate modems S A & MM (stand-alone and multiple mount). 
(2) 2224 series asynchronous transmission at 0-300 bps, 1200 and 2400 bps, and synchronous transmission at 1200 and 2400 bps. 
(3) 2296A has ability to automatically back up 4-wire private line with a single switched network connection. 


“Мо applicable 


What you are looking at, in matrix 
form, i$ the AT&T DATA PHONE II 
family of modems. The widest 
range of modems in the telecom- 


munications industry. 


From a simple stand-alone tribu- 
tary modem to ihe most sophisti- 
cated diagnostic high-speed units, 
each is fast, flexible and efficient. 


Each supports current communica- 


tions standards and protocols. 

If you would like to look in per- 
son, contact your AT&T Account 
Executive. Or call 1 800 247-1212, 
Ext. 240 for the number of our 
office nearest you. 

From equipment to network- 


ing, from computers to communi- 


cations, AT&T is the right choice. 


(i) 


AT&T 


The right choice. 
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15 Escort Scared or Smart 


4TH IN A SERIES 


Cincinnati Microwave, the maker of Escort and Passport radar detectors, has ignored DAK's third, one-on-one Maxon 
versus Escort radar challenge. | think they're hiding behind ‘independent’ magazine reviews and refusing to meetus on the 
true field of battle. And now, I think I've лагу figured out why. I believe they're ina МО WIN SITUATION! Read Оп. 


By Drew Kaplan 

It'S time to attack. No more Mr. Nice 
Guy for me. I've done everything | сап to 
get them out for a conflict. 

l've offered $10,000, then $20,000, if 
they could beat Maxon's lowest price 
$9999 detector (now on sale for just 
$7999) by more than 10 feet. I've even 
offered to print the results in my next 
catalog, win, lose or draw. 

In a minute, I’m going to introduce 
Maxon's revolutionary new Micro-Detec- 
tor that is CORDLESS and built to trounce 
Escort and Passport, but first let’s see 
what we can do to compare detectors. 

IS THIS FAIR? YOU DECIDE 

In their recent ads, Cincinnati Micro- 
wave quotes what Car and Driver Maga- 
zine's Аргі! “87 issue says about Passport, 
"At$295 directfromthe factory, it's the 
most expensive piece of electronic pro- 
tection in the group, but it's worth every 
nickel in roadgoing peace of mind." 

Well, wouldn't you think that Passport 
obliterated every other detector by a 
country mile? And, don't you think every- 
one is going to go out and find the mag- 
azine and read the WHOLE review??? 

Well, look what else Car and Driver 
said in the same article (and not quoted 
in Passport ad), "As itturned out, the top 
five brands are so close intheir "Overall 
Sensitivity" scores that a minor juggling 
ofthe X/K-band weighting formula would 
upset the apple cart." Wow, imagine that! 

So, Passport didn'tbeat everyone by a 
mile. In fact, on the X Band tests, it 
appears that it came in 3rd in a Dead- 
AheadTrap, 3rd in an Over-the-Hill Trap, 
and 3rd in an Around-the Corner Trap. 

But in choosing Passport as best, Car 
and Driver says, ". . an 'excellent' ap- 
praisal of supportsystems (cords, lights, 
alarms etc.) is well worth several hun- 
dred feet of warning distance..”. 

Which brings me back to the point 
I've been trying to make since | first 
challenged Escort. Today, a good de- 
tector can often sniff out police radar as 
much as 60 seconds ahead. 

Traveling at 55 mph, you only cover 
about 80 feet a second. So, whether 
there's a 10' or even 100' difference in 
sensitivity, with today's detectors it just 
doesn't make much difference. 


So, if Passport or Escort lose to the 


А 520,000 Challenge To Escort 


*9 Maxon, it would be catastrophic 
for their advertising. And, even if they 
beat Maxon by a second or two, are they 
worth double or even triple the price? 

So, that's why | think they're in a no 
win situation. Without the magazine's 
loving editorial comments, we'd be down 
to who won and by how many feet? 

And while they may or may not be 
scared of losing to Maxon, so far, they 
sure seem to be smart enough to stay 
out of a footage contest. 

MAGAZINE ROUND UP 

Popular Mechanics Magazine in No- 
vember ‘86, in their Around A Corner Test 
said, "The low ranked . . .and Passport 
had to be rounding the bend and pointing 
at the radar gun before they'd detect it. 
Toolate then!" (Notquoted by Passport.) 

Although in July, after Cincinnati Mi- 
crowave complained, Popular Mechan- 
ics said in an Around A Corner Test, 
"Consistent with the results of our pre- 
vious test, Passport was easily the best 
of the minis." (Quoted in Passport Ads.) 

Speaking of ‘consistent’, the magazines 
aren't consistent even from issue to issue. 

By the way, in July's test they hated 
Maxon, but atleastthey said, "No detec- 
tor in this group had to round the corner 
before sniffing out Smokey.” 

Road and Track Magazine (September 
'86) top rated Passport even though Max- 
on (a recommended buy) appears to have 
beaten Passport in Uninterrupted Alert, 
and Passport beat Maxon in initial alert. 

So, whenyougetright down to which 
detector protects you, an on-the-road test 
without all the loving editorial 'quotable 
remarks’ seems to be the only way to go. 

Weneedtowin oratleasttie, to prove 
to the world that our challenge is for real, 
and not, as Cincinnati Microwave said, 
"an advertising gambit”. But, speaking 
of advertising gambits, read this! 

PROTECTION FROM RASHID $5? 

WHOOPEE 

Last year, Cincinnati Microwave an- 
nounced to the world, in virtually every 
magazine | picked up, that all radar de- 
tectors but theirs would be obsolete. 

It seemed that a K band collision avoid- 
ance system called Rashid VRSS would 
knock out everyone's detectors. 

Well, | said then thatthe $558 system 
that recommends cutting a 6%” hole in 
your grill for installation, wasn't going to 


`N 


take over the highways. 

But Cincinnati Microwave keptadver- 
tising about Rashid. (My opinion of an 
advertising gambit). It's been a year and 
nobody l've talked with has run into a 
Rashid. | challenged Cincinnati Micro- 
wave to prove that there were even БОО 
on the road in the whole U.S., but they've 
been silent. (| wonder why???) 

Anyway, just to prove that we had the 
technical expertise, Maxon has devel- 
oped and implemented an Anti-Rashid 
circuit in the new Micro-Detector. 

It's added about $5 to your cost which 
we all think is a waste, but at least we 
won't get any more letters saying that 
the only reason we thinkit's worthless is 
because Maxon doesn't have it. 

TRUE BREAKTHROUGH NO. FIVE 

Unlike the questionable value Anti- 
Rashidcircuit from Cincinnati Microwave, 
Maxon has now leapt ahead. Now you can 
have a micro detector that operates from 
6 AA rechargeable batteries (included). 

Now you can forget plugging your radar 
detector into your cigarette lighter. A rev- 
olutionary circuit design gives you cord- 
less freedom and improved protection. 

Maxon is using a circuit used in jet 
fighters and other military applications 
which replaces the traditional Gunn 
diode oscillator with a DRO (Di-electri- 
cally Resonated Oscillator). 

The efficient DRO circuit is much more 
stable when subjected to temperature 
extremes and vibration (hence its use in 
the military, especially aircraft). Its only 
disadvantage is that it costs more. 

The new detector also has incredible 
"support systems". Its bright LEDs, dim 
themselves at night. And speaking of 
dimming, they can be switched off so 
you can't be spotted from the rear. 

And,asfortheseparate X and K warn- 
ing tones, not only is the volume adjust- 
able, 'Mute' lets you silence the alarms 
without adjusting volume. They will auto- 
matically reset after the alert passes. 

You can plug the Micro into your cigar- 
ette lighter, you can run it for about 8 
hours on its rechargeable batteries, and 
it automatically recharges from your cig- 
arette lighter overnight or while you use 
it plugged in during the day. 

OK, now it's time to prove that Maxon 
is Number One. Cincinnati Microwave, 
eat our dust! 


Let's cutthrough the Radar Detector Glut. We challenge Escort & Passportto a one-on-one Distance and Falsing 
'duel to the death' on the highway of their choice. If they win, the S20,000 check pictured below is theirs. 


By Drew Kaplan 

We've put up our $20,000. We chal- 
lenge Escort to take on Maxon's Dual 
Superheterodyne RD-1 $99% detector 
(right) (Now just $79% ), Maxon's new 
Mini RD25 $99% detector (middle) or 
Maxon's Cordless Micro-Trouncer $149” 
radar detector (left) on the road of their 
choice in a one-on-one conflict. 

The real question today is: 1) How 
many feet of sensing difference, if any, is 
there between Maxon's Detectors and 
Escort's or Passport's? And 2) Which is 


more accurate at interpreting real radar 
versus false signals? 

So Escort, you pick the road (contin- 
ental U.S. please). You pick the equip- 
ment to create the false signals. And 
finally, you pick the radar gun. 

Maxon and DAK will come to your 
highway with engineers and equipment 
to verify the results. 

Апа, we'll have the $20,000 check 
(pictured) to hand over if you win! 

BOB SAYS MAXON IS BETTER 

Here's howit started. Maxon is a mam- 


moth electronics prime manufacturer. 
They actually make all types of sophis- 
ticated electronic products for some of 
the biggest U.S. Electronics Companies. 
(No, they don't make Escort's.) 

Bob Thetford, the president of Maxon 
Systems Inc. and a friend of mine, was 
explaining their anti-falsing Dual Super- 
heterodyne Radar detector to me. | said 
“You know Bob, think Escort really has 
the market locked up." He said, "Our 
new designs can beat theirs". 

. . .Next Page Please 


. Challenge Continued 

So, sincel've never been one to be in 
second place, | said, "Would you bet 
$20,000 that you can beat Escort?" And, 
as they say, the rest is history. 

By the way, Bob is about 6'9" tall, so if 
we can't beat Escort, we can sure scare 
the you know what out of them. But, Bob 
and his engineers are deadly serious 
about this 'duel'. And you can bet that 
our $20,000 is serious. 

Weonlyask the following. 1) The public 
be invited to watch. 2) Maxon's Engin- 
eers as well as Escort's check the radar 
gun and monitor the test and the results. 

3) The same car be used in all tests. 4) 
We'dlike ananswerfromEscortno later 
than December 31, 1987, and 60 days 


— — 
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notice of the time and place of the con- 
flict to alert the public. And, 5) If Escort 
can prove that there are even БОО Rashid 
units in operation, we will present them 
with a check for $5,000 at the conflict. 
HOW'S THIS FOR FAIR? 

Cincinnati Microwave will be deemed 
the winner and given the check if either 
Escortbeats Maxon's RD-1 or RD-25 by 10 
feet in both uninterrupted and initial 
alerts orequals the Micro-Trouncer, OR 
if Passport beats Maxon's RD-1 or RD-25 
by2 seconds at 55mph inbothuninterrup- 
ted and initial alerts or equals the Micro- 
Trouncer. So, DAK wins only if we beat 
both the $295 Passport and $245 Escort 
Radar Detectors. 

SO,WHAT'S 
DUAL SUPERHETERODYNE? 

OK, so far we've set up the conflict. 
Now let me tell you about the new dual 
superheterodyne technology that lets 
Maxon leap ahead of the pack. 

It's a technology that tests each sus- 
pected radar signal 4 separate times 
before it notifies you, and yet it explodes 
into action in just 1/4 of one second. 
(1/10th second for the Micro-Trouncer.) 

Just imagine the sophistication of de- 
vices that can testa signal 4 times in less 
than a 1/4 of one second. Wow! 

But, using Maxonis easy. These long 
range detectors have all the bells and 
whistles with separate audible sounds 
for X and K radar signals. 

LED Bar Graph Meters accurately show 
the radar signal's strength. And, you 
won't have to look ata needle in a meter. 

Keep your eyes on the road, you'll see 
these meters with your peripheral vision. 

You'll have a very high level of protec- 
tion. Maxon's Dual Conversion Scanning 
Superheterodyne circuitry combined 
with die-cast aluminum ridge guide wide- 
band horn internal antennas, really fer- 
ret out radar signals. 

And the key word is 'radar', nottrash. 
The 4 test check system that operates in 


1/4 second gives you protection from 
signals from other detectors, intrusion 
systems and garage door openers. 

So, when the lights and X or K band 
sounds explode into action, take care, 
there's very likely police radar nearby. 
You'll have full volume control, and a 
City/Highway button. 

ES. 
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Maxon detectors аге backed by Max- 
on's standard нес warranty. 
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Note from Drew: 1) Use of radar de- - 


tectors is illegal in some states. 

2) Speeding is dangerous. Use your 
detector to help keep you safe when you 
forget, not to get away with speeding. 

DON'T WASTE MONEY 
As l've said, good radar detectors today 
are very similar. The RD-1 is great. It is 
much smaller than Escort at just 372" 
wide, 434" deep and 1%" tall. 


‘ALAA 


If you want an even smaller detector, 
the RD-25 at just 27$" wide, 472" deep 
and 1" tall, with its included windshield 
mount and identical specs is for you. 


If you want the very best, or if you 
wantto forget cords and be able to slip a 


Т 
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= wide, 3%" Ф 3A" tall (It mounts 
sideways to the rest) detector into your 
shirt pocket, choose the Micro-Trouncer. 
l'd love to tell you that the Micro- 
Trouncer is light years ahead in detec- 
tion, because its circuitry certainly is. 
But, l'd be into advertising gambit- 
land if | claimed that 1 or 2 seconds of 
improvement over Maxon's other detec- 
tors or even over Escort and Passport 
really make a significant difference. 
Caution: Cincinnati Microwave is right. 


There are many cheap imports that aren't 
very good. My quarrel with them is that 
except for themselves, | don't know who 
they think is any good! 

CHECK OUT RADAR YOURSELF 

RISK FREE 

Put a detector on your visor, dash or 
windshield. When it sounds, look around 
for the police. There's a good chance 
you'll be saving money in fines and higher 
insurance rates. 

If you aren't 10096 satisfied, simply 
return it in its original box within ЗО days 
for a courteous refund. 

(RD-1 Pictured to Right.) To get your 
Maxon, Dual Superheterodyne, Anti-Fal- 
sing Radar Detector risk free with your 


credit card, call tol! free or send your 
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check for DAK's 679% sale price [$4 
P&H). Order No. 6138. р | 
Note: Ап optional | 
suction cup windshield 
mount and extra coiled 
power cord (we can't 
afford to throw them in 
for free) is just 65% ($2 
P&H) Or. No. 4800. 
(RD-25 Pictured in Middle.) To get 
your Maxon, Dual Superheterodyne, Anti- 
Falsing Mini Radar Detector complete 
with 2 Power Cords, Window Suction 
Cup, Dash and Visor Mounts risk free 
with your credit card, call toll free or 
send your check for just $99% ($4 P&H) 
Order No. 6139. CA res add tax. 
(Micro-Trouncer Pictured Р 
to Left) To order Махоп'ѕ 
Top-Of-The-Line, DRO Cir- 
cuit Radar Detector with 
Mute, 4 Second LED Meter 
Hold, Dark Switch, Cordless ! 
Battery Operation (6 AA Ni- 
Cad Batteries Included) with 
Windshield, Dash, and Visor 
mounts and 2 power/charging 
Cords risk free with your 
credit card, call toll free or 
send your checkforthis rev- 
olutionary $249 suggested 
retail detector at DAK's mar- 
ket breaking price of just | 
5149% ($6 P&H) Order No. 6140. 
OK Escort, it's up to you. We've got 
$20,000 that says you can't beat Maxon 


on the road. Your answer, please? 
Escortand Passport ar e registered trademarks of Cincinnati Microwave. 
of Vehicle Radar Safety Systema, Inc. 
E D AE ine INDUSTRIES 
> ( 4 Hours А Day 7 Days A Week 
— 1-800-325-0800 
Technical Information. . . .1-800-272-3200 
Any Other Inquiries....... 1-800-423-2866 


Rashid VRSS, and Rashid Radar Safety Brake are registered trademarka 

Cell Toll бү А. иє. Card Orders Oniy 
For Той Free Information, Call GAM-5PM Monday-Friday PST 
8200 Remmet Ave., Canoga Park, СА 91304 


WHAT'S NEW 


птеп > 
ChemLibrary PC, you'll need at least 512K 


he Egg, a WYSIWYG 

(what you see is what you 
get) scientific word-process- 
ing program, now includes 
ChemLibrary, a database of 
chemical structures. 

Structures include organic, 
inorganic, and biochemical, as 
well as many common struc- 
ture skeletons that you can edit 
to produce the needed struc- 
ture. À sampling of sugars is 
provided in prospective for- 
mat, along with the common 
nucleic acids. 

The Egg requires an IBM 
PC or compatible with 256K 
bytes of RAM, MS-DOS or 
PC-DOS 2.0, one disk drive, 
and a color graphics or Her- 
cules card. 

Price: $495 for The Egg; 
$125 for ChemL ibrary. 
Contact; Elsevier Scientific 
Software, 52 Vanderbilt Ave., 
New York, NY 10017, (212) 
916-1250. 

Inquiry 797. 


Digital Signal 
Analysis Spreadsheet 


aDiSP is a spreadsheet 

for digital signal analysis 
that lets you solve mathemati- 
cal problems, manage and ana- 
lyze data, and display graphic 
solutions. With DaDiSP, you 
create individual signal-pro- 
cessing steps by typing a for- 
mula into a window. Work- 
sheets enable you to build a 
custom library of analysis 
templates that you can store 
and modify for new tasks. 

You can perform over 150 
data-manipulation and data- 
analysis functions, including 
signal arithmetic and calculus, 
signal editing, waveform gen- 
eration, Fourier analysis, and 
peak finding. It supports real 
and complex arithmetic. DSP 
reports that the program car- 
ries engineering units through 
compound calculations. 

It also supports a variety of 
peripherals, including RS- 
232C and IEEE-488 add-ons. 
DaDiSP runs on the IBM PC 
and compatibles, as well as 
on 32-bit workstations. On the 


bytes of RAM (640K bytes is 
recommended); a Hercules, 
CGA, or EGA graphics card; 
MS-DOS or PC-DOS 2.0 or 
higher; and two floppy disk 
drives or a floppy disk drive 
and one hard disk. The com- 
pany also recommends an 
8087 or 80287 math 
coprocessor. 

Price: $795 for PC version; 
$2295 to $4995 for 32-bit 
workstation versions. 
Contact: DSP Development 
Corp., One Kendall Square, 
Cambridge, MA 02139, 
(617) 577-1133. 

Inquiry 798. 


Logic Simulation 


fter describing a logic 

circuit and sequence of 
binary input signals to the 
program, LSP will compute the 
resulting binary output sig- 
nals of any or all nodes for the 
circuit at specified times. The 
program contains built-in 
models for combinatorial 
gates such as AND, OR, and 
NAND, sequential devices 
such as D, JK, and toggle flip- 
flops, as well as tristate de- 
vices. The program provides 
for zero, one, don’t know, 
and high-impedance states, 
each of which is propagated 
through the circuit. 

You can define signals, 
synchronous and asynchronous 
inputs, and outputs by com- 
mon names. You can also as- 
sign a delay time ranging 
from 1 to 255. You can mix 
types of inputs in a single de- 
sign and edit them with the 
built-in input signal editor. 
The output of LSP is a timing 
diagram showing the binary 
states of each selected signal as 
a function of time. 

The program supports un- 
limited-keystroke macros, ac- 
cording to BV. Auto-execute 
and batch-mode capabilities let 
you execute LSP autono- 
mously and unattended by tak- 
ing instructions from a file. 

The program runs on the 
IBM PC and compatibles with 


256K bytes of RAM and on 
Macs with 512K bytes. 

Price: $95. 

Contact: BV Engineering, 
2200 Business Way, Suite 207, 
Riverside, CA 92501, (714) 
781-0252. 

Inquiry 799. 


Equation-Processing 
Software 


quator evaluates equa- 

tions either from those you 
enter or from the Pulse ex- 
change library for engineering 
equations. You can enter 
Greek letters and symbols of up 
to eight characters. The pro- 
gram automatically decodes, 
and recognizes functions and 
standard constants. 

Graphs of the results or of 
other text data files can be 
plotted with linear or loga- 
rithmic axes on the screen or 
on an HP7470-type plotter. 
The program calculates opti- 
mum ranges for the axes that 
you can use or redefine before 
plotting the graph. 

The program uses a menu- 
driven command structure and 
a context-sensitive help sys- 
tem. It runs on the IBM PC 
and compatibles with MS- 
DOS or PC-DOS 2.0 or higher 
and 512K bytes of RAM. 
Price: $79. 

Contact: Pulse Research, 
P.O. Box 696, Shelburne, VT 
05482, (802) 985-2928. 
Inquiry 800. 


Optimize Experiments 


implex-V version 2.2 is a 

menu-driven program that 
assists you in making your 
experimental design strategies 
more efficient. It lets you in- 
crease the yield of a synthetic 
reaction, improve the effi- 
ciency of an extraction process, 
and reduce the cost of an 
existing reaction or process. 
You can adjust up to 12 con- 
tinuous variables simulta- 
neously using a modified se- 
quential simplex algorithm. 

Version 2.2 can accept up 

to four responses, use an op- 
tional starting simplex that 


SCIENTIFIC AND ENGINEERING 


you define, and produce ASCII 
files that you can export to 
word-processing and other pro- 
grams. The multiple re- 
sponses are scaled and com- 
bined into a single additive or 
multiplicative objective 
function. 

Simplex-V runs on the 
IBM PC, XT, AT, and compat- 
ibles with MS-DOS or PC- 
DOS 2.0 or higher and 128K 
bytes of RAM. Graphics are 
available if you have a CGA or 
equivalent graphics card. 
Price: $295. 
Contact: Statistical Pro- 
grams, 994] Rowlett, Suite 6, 
Houston, T X 77075, (713) 
947-1551. 
Inquiry 801. 


Expecting a Flood? 


ydropeak offers you data 

on flood flows for any sta- 
tion on any river in the 
United States, according to 
US West. The information is 
based on the U.S. Geological 
Survey peak values file from 
WATSTORE. A summary is 
presented on each gage, along 
with separate screens for the 
annual and partial duration 
series data, including a transla- 
tion of the discharge and 
stage codes necessary to inter- 
pret them. A rank screen with 
discharge, plotting position, 
and exceedance probability is 
also offered. 

A search facility enables 
you to locate a gage, review the 
information, and choose from 
four formats, including ASCII 
tabular, Lotus, card record, 
and binary. 

Hydropeak runs on IBM 
PCs withat least 640K bytes of 
RAM and a CD-ROM drive. 
Price: $395 for one state, 
with discounts for each state 
purchased thereafter. 

Contact: US West Knowl- 
edge Engineering Inc., 4380 
South Syracuse, Suite 600, 
Denver, CO 80237, (800) 222- 
0920; in Colorado, (303) 
694-4200. 

Inquiry 802. 


continued 


92 BYTE е DECEMBER 1987 


, FilterMasks) 
? 
* Convert 
& n R 
, 3 clean n EM that contains NUM — 
umb ғ. поп numeric ch I-A 
" amc н ИЩИ агасЁегв E 
ape i a line: A 
© INPUT "Enter a mun = ae 
DA" с er a n er with Commas: "As (error 1) 
. r 
’ input stringy Valid numeric 
CleanNums = Р characters (01234567 
r 11&ег$(А$, 70123456289 ") id іл the 
Onvert the 4 Е 
PRINT n String to umb 
END The number’ s value i "; VAL( 1 
, с eanNum$) 
2 
? 
ғ Se ee ee 
, ев unw cha, TIL — 
: Comparing then yohatacters out of . E Tum ы 
ғ m ——' С. only accepta a filter stri : String 
ж SS ае numeric Character taining 
FUNCTION Fi а. е. 
llters " O R 
(error 3) TxtLength To mi iPrMaskt )(error 2) a. 
FOR ү = 1 
(error 4) се. MIDS (tS. Isolate each 
© un the stri j.^racter in 
f the ch 
IF IN ,Sracter is i | 
MeilterMaske. cs E б ваг String, save it 
мехр р END ІР Temp$ + со : 
Filte = 
END FUNCTION» = Temps 


Get this program up and running in 5 minutes. 


We don't expect to make many refunds, though. Thanks to 
a revolutionary breakthrough we call "instant programming: 
For the first time, you can run, test, debug, then continue 
running your BASIC program, and see the results instantly. 
All without a compile step interrupting your progress. Or 
your train of thought. | 

Try new Microsofte QuickBASIC 4.0 on the program 
above. Or, оп any program you'd like. If you can't go from 
paper to perfect execution faster than you ever imagined, 
return it within 30 days for a full refund. No questions asked. 

But we're betting you'll enjoy a unique programming 
experience. 

"In our program, for example, Microsoft QuickBASIC 
4,05 instant syntax checking will find the missing “;” (error 1) 
the instant you type in the line. | | 

Of course, other BASICS will catch errors like this. 
Eventually. But none will catch the fact that integer variable 
Filter Mask % (error 2) should be a string variable. 

Let alone give you the incredible ability to edit and 
continue. For example, you can step through the FOR loop, 


ә - н 
go back and correct TxtLength's missing “%" (error 3), then 
resume execution from that very statement. 

Or allow you to monitor the changing value of Témp$ 
until you locate the especially subtle error number 4—the 
proper function call is М/ОЗ (Tit, I, 1)—and, via our 
on-line help, confirm the fix by displaying MID$’s syntax 
at the touch of a key. 

What's more, at $99, Microsoft QuickBASIC 4.0 boasts 
a sophisticated collection of professional features. From 
language extensions like records, recursion, huge arrays 
and true functions. To high-performance executable code 
that runs faster than output from the former speed champ. 
Our very own Microsoft QuickBASIC 3.0, 

For the name of your nearest Microsoft dealer call 
(800) 541-1261, Dept. A42. Because without Microsoft 
QuickBASIC 40, you're waiting too long to see the results 
of your programming efforts. 

And in this day and age, who wants to have a wait problem. 


Microsoft. QuickBASIC 4.0 


Microsoft is a registered trademark of Microsoft Corporation. Offer valid in the 50 United States only. 
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ЕЗ 
Graphwriter Il 


raphwriter II, a program 

for creating charts from 
spreadsheet and database data 
with a Lotus 1-2-3-style inter- 
face can link directly to any 
data source, update and output 
charts automatically, and 
place multiple charts on a 
page. You can also view and 
select data from the data 
source, and you have more 
file handling and output op- 
tions. You сап also export 
Graphwriter II charts to Free- 
lance Plus or to Lotus 
Manuscript. 

You have a choice of 24 
chart types, some of which in- 
clude line, pie, x, y scatter, 
text, bar, Gantt, and bubble. 
The program positions the 
chart elements on the page ac- 
cording to default style set- 
tings, so you don't have to 
make design decisions on lay- 
out, legends, or graph labels. 

Some of the options for 
customizing and editing charts 
include adding three-dimen- 
sional effects, placing multiple 
charts on a page, and chang- 
ing colors, fill patterns, fonts, 
and text sizes. Graphwriter II 
is compatible with WKS, 
ҮҮКІ, WRK, WRI, DIF, 
ASCII, SYLK, and dBASE 
files. Compatible output de- 
vices include dot-matrix and 
laser printers, plotters, color 
printers, and image recorder 
cameras. You can also pro- 
duce charts for paper, 35mm 
slides, and overhead 
transparencies. 

Graphwriter II runs on the 
IBM PC, XT, AT, PS/2s, and 
3270. You need a minimum 
of 512K bytes of RAM, a hard 
disk drive, and a Hercules 
monochrome card, a CGA, 
EGA, VGA, or MGA. 

Price: $495. 

Contact: Lotus Development 
Corp., 55 Cambridge Parkway, 
Cambridge, MA 02142, 

(617) 577-8500. 

Inquiry 803. 
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Graphwriter II lets you create multiple charts on а page. 


What If You Need 
a Loan? 


Ер recision Data's What If 
program is broken into two 
parts: a mortgage-calculating 
system and a loan and invest- 
ment program. 

The mortgage part of the 
program figures conventional, 
variable-rate, and balloon- 
rate mortgages. You can 
display mortgage amount, 
monthly payments, interest 
rates, terms, total interest, 
total amount, and effective 
rate. 

The loan section figures 
loan financing and analyzes 
your existing or potential in- 
vestments. You can calculate 
your principal, regular pay- 
ments, last payments, remain- 
ing balance and annual inter- 
est rate, and you can compute 
terms of the loan. The pro- 
gram also prepares amortiza- 
tion schedules for all three 
mortgage types and loan 
financing. 

In analyzing investments 


you can determine the future 
value of the investment in 
general or the total with regular 
deposits, and you can com- 
pute the amount of regular de- 
posits to figure a future 

value. The program can also 
tell you what your initial in- 
vestment should be and how 
much you need to invest for 
withdrawals, and it will figure 
interest rates and give you an 
earned interest table. 

What If runs on the IBM 
PC and compatibles with at 
least 128K bytes of RAM and 
MS-DOS or PC-DOS. You 
also need a 132-column 
printer for output. 

Price: $79 for the package; 
$49.95 for either the mortgage 
portion or the loan and in- 
vestment portion. 

Contact: Precision Data 

Inc., 206 West Michigan St., 
Mt. Pleasant, MI 48858, 
(517) 772-5055. 

Inquiry 804. 


Б» ЖЕ | SOFTWARE * 


Go Fetch with 1-2-3 


[= etch, a Lotus 1-2-3 add- 
in, lets you perform que- 
ried data imports and exports 
from any database from within 
1-2-3. You can also take data 
from a 1-2-3 spreadsheet and 
send it to a new file in almost 
any format, or you can append 
it to an existing data file. 

The program 15 macro- 
driven and contains 1-2-3 tem- 
plates, including a Custom 
Report Generator template. 

Fetch works with files 
created with dBASE II and III, 
R:base System V, Reflex, 
PCFile, comma-delineated 
ASCII, and other applications 
programs. 

To run Fetch you need a 
copy of Lotus 1-2-3 version 2.0 
or higher and at least 60K 
bytes of additional RAM on an 
IBM PC or compatible. 

Price: $99.95. 

Contact: Manusoft Corp., 
8570 West Washington Blvd., 
Culver City, CA 90232, 
(213) 559-1561. 

Inquiry 805. 


Financial Planning 


rentmark's Number- 

Cruncher-I, formerly in a 
template version, is now 
available as a stand-alone pro- 
gram. It includes coverage of 
44 topics in categories such as 
valuation, tools of estate plan- 
ning, charity, techniques of es- 
tate planning, and present and 
future value computations. 
Topics include Section 6166 
installment payments of estate 
tax, Section 303 stock re- 
demptions, special use valua- 
tion, split interests, and char- 
itable remainder trusts. 

The program runs on the 
IBM PC, XT, AT, and compat- 
ibles with at least 256K bytes 
of RAM and MS-DOS or PC- 
DOS 2.0 or higher. 

Price: $199. 

Contact: Brentmark Soft- 
ware, P.O. Box 9886, Newark, 
DE 19714-9886, (302) 366- 
8160. 

Inquiry 806. 
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Circle 281 on Reader Service Card — 


1987 - Expanding Scenery disk 
coverage; East Coast, Japan, 
& Europe 


1986 - Flight Simulator Il for the 68000 
computers 


1985 - High-pertormance Jet flight 
simulator for the IBM, 
Commodore 64, and Apple ТІ 
computers 


ie 00 RS 
а 9902 


1982/1983 - Microsoft Flight Simulator 
= 4 & Flight Simulator |! 


F. ET | 


1979 - 3D graphics applied to the 
original FS1 Flight Simulator for 
the new Apple II and TRS-BO 
computers 


1977 - SubLOGIC's ЗО graphics 
package in BASIC and M6800 
Assembly Language 
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Some say our technology has helped us define the state of the art in flight simulation. We believe our ten years of dedication 
have gotten us where we are today. 


SubLOGIC's first black & white 3D graphics routines, developed in 19777, paved the way for our introduction to flight simula- 

tion and aerial combat gaming theory. Our second-generation Flight Simulator ll was so well conceived that even we find it 
difficult to improve upon. Jet's spectacular land and sea battle scenarios set another classic milestone in state-of-the-art | 
simulation gaming. Scenery concepts incorporated into SubLOGIC flight simulation products right from the start continue to 
evolve as we introduce new, more beautifully detailed areas of the world to explore. And coming in 1988 - a flight control yoke 

for even more realism! 


We invite you to help us celebrate our first decade of success, and share in our anticipation of the next ten years to come. 
SubLOGIC tenth-anniversary promotional shirts and posters are ne at yourd dealer or directly from SubLOGIC. See your 
dealer, or write or call us for more information. — - —( қышы л 


| 
ЭЛоОСІС 


Corporation 
713 Edgebrook Drive 
Champaign IL 61820 
(217) 1595-42 Telex: 206995 
ORDER LINE: (800) 637-4983 


{except in llhnoig) 


When LANs Have 
Wings 


ings, a program for 

NETBIOS-compatible 
LANs, works as a distributed 
communications server that 
doesn't require a dedicated 
PC. The vendor says the soft- 
ware lets you use any work- 
station as a terminal, use any 
modem on the LAN from any 
workstation, connect to other 
computers (including mini- 
computers), and move files to 
and from different com- 
puters. It also lets you take 
control of a remote PC or 
LAN if that system has Wings. 

The program enables a 
computer to emulate VT-100, 
VT-102, VT-52, IBM 3101, 
DG D220, ADM ЗА, or Tele- 
Video 912 terminals. 

File-transfer protocols in- 
clude XMODEM, ZMODEM, 
Kermit, SmartCom II, 
XON/XOFF, delay-after-line, 
and a proprietary protocol 
with wild cards and automatic 
file compression. 

Each copy comes with 
a program called Line 
Expert, which the company 
says is an expert system that 
deals with asynchronous 
communications. 

To use the program, you 
need an IBM PC, XT, AT, or 
compatible with DOS 2.0 or 
higher, 256K bytes of RAM 
(Line Expert needs 512K 
bytes), one disk drive, a serial 
card, an asynchronous 
modem, and a NETBIOS-type 
network. 

Price: $599.95 for five users; 
$99.95 for each extra user. 
Contact: Concept Develop- 
ment Systems Inc., 2778 Har- 
grove Rd., Suite 349, Vin- 
ings, GA 30080-3048, (404) 
434-4813. 

Inquiry 807. 


GOfer the Text Finder 


Oferis a RAM-resident, 

pop-up search program 
that runs on the IBM PC and 
compatibles in conjunction 
with a variety of word 
processors. 


SOFTWARE • 


WHAT'S NEW 


Dial phone numker and 


record how to logon 


AME LATER 


Wings operates as a distributed communications server. 


GOfer works without prior 
indexing, file conversion, or 
keywording. It will let you 
search for particular text from 
within a document or editing 
package. You can begin a 
search with a word or phrase 
or perform complex searches, 
including Boolean AND/OR/ 
NAND logic and “how close” 
parameters. Once GOfer has 
located the text, you can then 
insert it into the document 
you’re working on, even if it is 
a file created with a different 
word-processing system. You 
can also direct the found text 
to your printer or write all 
finds to another file. Micro- 
lytics reports that GOfer 
searches through multiple 
files at rates up to 16K bytes 
per second or | megabyte per 
minute on standard ATs. 

, You can also load GOfer 
from DOS, without keeping it 
RAM-resident. Some of the 
word processors it works with 
include Microsoft Word, 
WordStar, WordStar 2000, 
MultiMate Advantage II, 
XyWrite III, WordPerfect, 
Q&A Write, and Display- 
Write III and IV. You can also 
search Ventura and dBASE 
files. Microlytics reports that 
the program will work on- 
line with electronic mail 
services. 

GOfer runs on the IBM PC 
and compatibles and PS/2s. It 
requires 79K bytes of RAM 
and is not copy-protected. 
Price: $79.95. 


Contact: Microlytics Inc., 
Techniplex, 300 Main St., East 
Rochester, NY 14445, (716) 
248-9150. 

Inquiry 808. 


Memory-Resident 
Writer’s Guide 


W riter's Handbook, a 
memory-resident pro- 
gram for the IBM PC and 
compatibles and for Macin- 
toshes, can help with gram- 
mar, punctuation, spelling, for- 
eign phrases, and other 
aspects of writing. The pro- 
gram serves as a companion 
to a word processor. 

You call up the Writer's 
Handbook with one keystroke. 
You can then either scroll 
through menus— which cover 
such topics as rules of gram- 
mar, abbreviations, signs and 
symbols, and “сотршег- 
ese” —or get right to the infor- 
mation you want by using the 
program's search function. 

Writer's Handbook re- 
quires at least 128K bytes of 
memory. To use it on an IBM 
PC or workalike, you need 
DOS 2.0 or higher. 

Price: $29.95. 

Contact: Digital Learning 
Systems, 4 Century Dr., Par- 
sippany, NJ 07054, (201) 
538-6640. 

Inquiry 809. 


BUSINESS AND OTHER 


DOS Help 


ri elpmateDOS, an on-line 
utility for the IBM PC and 
compatibles, calls up refer- 
ences, hints, examples, and 
comments about 88 MS-DOS 
commands and related topics. 
You only have to type Help at 
the DOS prompt to get a menu 
that lists DOS commands 
(version 2.0 and higher) and 
other topics. You then pick a 
command by typing its name or 
using the cursor keys to point 
to it. The program brings up 
from one to five documenta- 
tion screens, depending on the 
command's complexity. 
Some ofthe topics include 
batch files, AUTOEXEC and 
CONFIG files, wild cards, 
and a glossary. You'll need at 
least 256K bytes of RAM and 
one floppy disk drive. 
Price: $39.95. 
Contact: Helpmate Software, 
8660-D Miramar Rd., Suite 
135, San Diego, CA 92126, 
(619) 693-5050. 
Inquiry 810. 


ImageStudio 


mageStudio lets you ma- 

nipulate the gray-level infor- 
mation of images generated 
by high-resolution scanners. In 
addition to a gray-map editor 
and filters, it also includes 
paintbrush, water drops, 
charcoal, and finger design 
tools providing airbrush, 
edge-softening, and paint- 
smearing effects. 

ImageStudio supports 64 
gray levels; the gray-map editor 
lets you change brightness 
and contrast and create posteri- 
zation, solarization, and neg- 
ative effects. You can view the 
images magnified 25, 50, 

100, 200, 400, and 1600 times, 
and you can get multiple 
views of the same image. 

ImageStudio runs on the 
Macintosh Plus, SE, and II, 
withan external disk drive. 
Price: $49.95. 

Contact: Letraset USA, 40 
Eisenhower Dr., Paramus, NJ 
07653, (800) 631-1603; in 
New Jersey, (201) 845-6100. 
Inquiry 867. 
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RIK 
ЕСА PAINT 2005 


Б...) ENGLISH SPEAKING (NO ICONS) 
FULL-SCREEM EDITING 
pe: DYNAMIC ZOOM (4X or BX magnification) 
EXTENSIVE AIRBRUSH CONTROLS 
SMALL COMMAND (reduces files 50 to 907) 
AUTOMATIC PAN (page mode) 
AUTOMATIC COLOR SMOOTHER MODE da cmn NI 99 
SOPHISTICATED SLIDE SHOW (u/dissolve-naker) 
XLATE UTILITY (translate betueen resolutions) 


p —— Ж. ы 34 FONTS (with over 25 control combinations) 


One Picture Is Worth A Thousand Words! 


Step up to state-of-the-art in EGA graphics generation technology. Our 2005 version is not just 
another paint program or another version of the “same old thing? EGA PAINT 2005 is a 
complete restructuring of our 2001 program (itself the recipient of the PC TECH JOURNAL 
award for excellence in program design). We believe the end-user comes first and instead of 
merely patching on more features (as all the others do) we went to a whole new (much easier and 
faster) way to create truly startling business presentations & EGA color illustrations. Take 
another look at some of our features (some of which are available only on programs costing 


hundreds more) and decide for yourself. 


All this and more for just: 


Also available from RIX: $99. 00 


EGA SCREEN ENHANCER ORDER NOW! 
This easy to install device enables older EGA cards to utilize in CA - (800) 299/5325 Gut CA 4990) 998-2159 


EGA PAINT 2005 in 640x480 & 752x410 resolution modes. => 
Our ESE comes complete with a special test pattern diskette = ——— 


for only $49.95 (-- $5.00 for shipping and handling). RIX SoftWorks, Inc. 
18552 MacArthur В]. Suite 375, Irvine, CA 92715 
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WHAT'S NEW 


REGIONAL. SECTION 


SOUTHERN CALIFORNIA 


Found: Another Finder 


po um is an alter- 
native to the Macintosh 
Finder. You configure appli- 
cations, desk accessories, and 
documents into boxes on up 
to 16 PowerStation pages. You 
open a program or document 
by clicking on a box with the 
mouse or by typing the first 
few characters of its name and 
pressing Return. 

PowerStation lets you open 
or print multiple documents, 
even if they are not in the 
same folder or on the same 
disk. It is compatible with 
Apple's MultiFinder. 

PowerStation supports color 
desktop patterns on the Macin- 
tosh II and includes Pyro!, a 
screen-saver utility. Pyro! runs 
in color on the Mac II. 

PowerStation runs on 
Macintoshes with atleast 512K 


1111 


Practical Peripherals’ 2400-bps internal modem. 


bytes of RAM. It takes up 
52K bytes and is not copy- 


protected. 


Price: $59.95. 

Contact: Software Supply, 
599 North Mathilda Ave., 
Sunnyvale, CA 94086, (408) 


749-9311. 


Inquiry 913. 


But: 
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An Infotron Division 


TILILLE 


operates at 300, 1200, or 2400 
bps. It has auto-answer capa- 
bilities and supports both pulse 
and tone dialing. It also in- 
cludes two modular telephone 
jacks and a speaker with vol- 
ume controls. 

The modem supports 
ЕЕЕ аа S OU 2 CCITT V .22bis, Bell 212A/ 
ЕА TTT ILLE S 103, and FCC Part 15 and 68 

M ra sees НҮП standards. 

Included with the Practical 
Modem 2400 is a software 
package that includes Pro- 
Comm, a communication port 
locater, and a program that 
enables you to use the modem 
with a dumb terminal. 

Price: $199. 

Contact: Practical Periph- 
erals, 31245 La Baya Dr., 
Westlake Village, CA 91362, 
(800) 641-0814; in California, 
(818) 991-8200. 

Inquiry 914. 
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Practical Modem 2400 


he 2400-bit-per- 
second Modem 2400 is 
Hayes-compatible and plugs 
into a half slot in your 
IBM PC, XT, AT, or 
compatible. 
Practical Modem 2400 
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You Need an Office Network! 


1. You don't want to spend big $$$$$ per connection! 


has 


You do want more than just peripheral sharing. 


You need to access your mini/mainframe to up-load 
down-load files. 


You need to share files with others on the network. 


You don't want to devote half your time to LAN 
administration. 


You do need to share peripherals in your 
workgroup. 


You want to use commonly available software that 
will not cost you a fortune. 


You Need Commix 32 5 
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Circle 485 on Reader Service Card 


COMMIX 32: A complete table-top network for PCs and 
minicomputer hosts. Optional Ethernet and Wide-area link 
modules, Print Buffer module, and MS-DOS® Network Utilities. 
Powerful Solutions for Small and Large Networks! 


PC Networks: Do you need a PC LAN 
and multi-user file server, or just advanced 
communications? 


Chances are your company's operations are managed on a mini or 
mainframe host; PCs are for personal productivity (word processing, 
spreadsheet analysis, etc.). So the interactive (operations) files reside on the 
multi-user host and PC users need го conveniently exchange files, share 
peripherals and access che host.So what do you need in a PC network? You 
need COMMIX 32, for ease of installation and use, you can't buy anything 
better! and COMMIX is priced at under $125 per port. 


COMMIX Software Utilities Provide 
Unsurpassed Productivity 


ITRON has added exceptional value to COMMIX 32 with an MS-DOS9 
software package that includes background file transfer, electronic mail, 
terminal emulation and printer sharing utilities. The COMMIX utilities are 
configured and controlled from pop-up menus for ease of set-up and use. 
The printer sharing utility, CPS, while in background mode, intercepts 
princ requests (rom DOS applications, rerouting through COMMIX to the 
printer of your choice. Background file transfer and E-mail utilities serve 
local and remote users while running most popular applications programs. 


Ideal PC-PC and Mini-Host Communications 


COMMIX 32 uses the popular "AT" modem protocol for connection 
command, treating each port or port group as a telephone extension 
number. This means that popular software such as Crosstalk® or Mirror? 
can be used to make connections, transfer files, or emulate a terminal when 
the connection is to a minicomputer host—at up to 19,2 kbps! Wide area 
calls can be made through an "AT" modem connected to a COMMIX port. 
The connection command from the PC software appears as an accesscode in 
front of che remote telephone number. Remote modem users can call into 
COMMIX via an attached modem and select any PC, mini-host port, or 
printer. COMMIX 32 converts speed, async format and flow control set-up 
parameters as required for each connection. This allows maximum sharing 
of printers, hostcomputer ports, and PCdata for local and remoteusers. An 

optional Ethernet link module provides distributed logic switching for Pes _ соманы Рите 
larger or multiple host networks. The optional Wide Area link module TUM 
provides a multi-channel, high speed synchronous bridge to other 
COMMIX systems or networks. 


COMMIX 32— Under $125 per Port 


Mini Host Networks: Port contention f Data Switching Features 
and shared peripherals with universal connectivity. кы — — T. A 
COMMIX 32 is the ideal data switch for multi-user minicomputer hosts, “ Expandable user 10 ín-part nudule inctemenis soda dd кайшы 

3 : ^ n © Ілштіуну timeout, usc. єс аги 
such as the MicroVax®, Advanced switching features allow universal port © Dori rates (ABR arid preset) to 19 2 kbps Шан 
contention or utilization with convenient printer sharing and modem € Speed at] asyac Áorataconversion © Call/contiecion status sctern 


pooling. COMMIX 32 provides an alternate "native" connection protocol e гин, selectable аз in-band ar ELA ө Passwurd security (ailities, twa levels 
* ” . 5 21 type ч 
that is convenient for terminal users. Port class and auto-queue features for LAM 
: ` я $a б , ® EIA соғылу signal lurdsbakeny 
port/peripheral contention provide additional functionality. An optional > 
. E . шга evins, seier salir ar рит í T " 
one megabyte print spooler module, managing two printers, frees your md «Optional eh ndis Rande made 
com f р 4 b d | О h f h b il EH di қ 6 Seared iral сынан, sad virtus! call comnecuns a [/O interface compatible with popula mudular 
puter from print job delays. Other features, such as built-in diagnostics к карр қарасан Калан н ы, 
with fault reporting and console control of the network with statistical functibnalpremuse wiring | 
reporting, make COMMIX 32 your best PC network solution. 


* Diagnostic facilities for port and link loopbacks, 
and tese рагегп generarion ro verify interfaces 


Call our toll free number for complete information today! 
P.S. Yes, we do have a nationwide field service organization! Easy Installation—No Bulky Cables 


| 130 Gaither Drive 
| Suite 116 
Mount Laurel, NJ 08054 
ITRON „ш 


An Infotron Division (609) 722-5575 


MS-DOS, Crosstalk, Mirror апа МісеоУак are registered 
trademarks of Microsoft. Inc., Ditial Communications 
Associates, inc., Sofrklone Distribution Corporation, 
and Digite! Equipment Corporation. respectively, 
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WHAT'S NEW 


————————————————————————————————————————————————————M——————————— 


Build a Space Station 
with Space М+А+Х 


Y our main goal in this 
simulation is to launch, 


assemble, and operate a com- 
mercial space station within a 
limited time schedule and 
budget; your secondary goal is 
to make a profit. 

Space M + A +X provides 
you with space shuttles, heavy- 
lift launch vehicles, space- 
station modules, shuttle carrier 
aircraft, ground-based facili- 
ties, consumables, flight 
crews, flight surgeons, as- 
semblers, and operating crews. 
The program includes color 
displays and music, sound ef- 
fects, and three-dimensional 
graphics. There are five levels 
of difficulty. 

Space M+A+X X runs on 
the IBM PC, XT, AT, and 
compatibles with PC-DOS 
2.1 or higher, 192K bytes 
of RAM, and a CGA. 

Price: $59.95. 


Contact: 2FS, 18307 Bur- 
bank Blvd., Suite 108, 
Tarzana, CA 91356, (818) 
996-0431. 

Inquiry 915. 


Borland's Reflex Plus 


he Reflex Plus relational 

database-management pro- 
gram for the Macintosh en- 
ables you to link filesby draw- 
ing a line with the mouse 
between file icons оп the screen. 

Reflex Plus lets you select 
between record sizes of 1000, 
2000, or 4000 characters. 
You can use an unlimited num- 
ber of fonts. The program has 
templates for mailing labels, 
sales contacts, checkbook, 
time billing, inventory, stock 
portfolio, amortization 
schedules, parts explosion, and 
genealogy databases. 
Reflex Plus runs on Macin- 

toshes with at least 512K bytes 
of RAM. Databases created 


with Reflex for the Mac are 
compatible with Reflex Plus. 
Price: $279. 

Contact: Borland Interna- 
tional, 4585 Scotts Valley Dr., 
Scotts Valley, CA 95066, 
(408) 438-8400. 

Inquiry 917. 


Charting with Master 


Graphics 


shton-Tate's Master 

Graphics Presentation 
Pack includes Chart-Master, 
Sign-Master, and Diagram- 
Master modules that you can 
install on your hard disk under 
a menu that provides access 
to all the modules. Master 
Graphics provides seven type 
styles in 16 sizes, 94 business 
symbols, and highlighting 
with italics, color, and 
underlining. 

The Chart-Master module 

enables you to create bar, area, 
scatter, pie, and line charts. 


Sign-Master assists you in 
creating title pages, sum- 
maries, outlines, schedules, 
and tables. 

With the Diagram-Master 
module, you can produce orga- 
nization and Gantt charts. 

You canalso produce diagrams 
by selecting shapes and sizes 
from a drawing board; posi- 
tioning them; adding text; 

and connecting lines, arcs, and 
arrows. 

The Master Graphics Pre- 
sentation Pack runs on the 
IBM PC, XT, AT, and com- 
patibles with 384K bytes of 
RAM (512K bytes of RAM is 
recommended for use with 
color printers and film re- 
corders). It also requires two 
floppy disk drives or a hard 
disk drive. 

Price: $595. 

Contact: Ashton-Tate Corp., 
20101 Hamilton Ave., Tor- 
rance, CA 90502-1319, (213) 
329-8000. 

Inquiry 916. 


Computers For The Blind 


Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 


The answers can be found in “Тһе Second Beginner's Guide to Personal 
Computers for the Blind and Visually Impaired" published by the National 
Braille Press. This comprehensive book contains a Buyer's Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 


This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 


Send orders to: 
National Braille Press Inc. 
68 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 


$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping) 


NBP is a nonprofit braille printing and publishing house. 
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on these new computer books and software from McGraw-Hill 


CALL TOLL-FREE 1-800-2- MCGRAW 


INTRODUCING PC-DOS AND MS-DOS 


By T. Sheldon. 374 pp., illus., softbound Find out about 
the free advanced capabilities of DOS and how to use 
them. “Wonderfully enlightening . . . well-written . . . my pick 
for technical book of the year. —Online Review 056559-7. 
Regular Price: $18.95. Your Price: $16.10. 


INTRODUCING UNIX" SYSTEM V 


By R. Morgan & Н. McGilton. 480 pp., illus., softbound 
Guides you step by step through the facilities, commands, 
utilities, and applications of System V, AT&T's new version 
of the UNIX operating system. 043152-3. Regular Price: 
$19.95. Your Price: $16.95. 


UNIX" UTILITIES: 

A Programmer's Guide 

By R. S. Tare. 640 pp., illus., softbound Save time and 
effort with popular UNIX utilities! Helps you write efficient, 
bug-free programs and significantly reduce turnaround 
time. 062884-X. Regular Price: $24.95. Your Price: $21.20. 


HOW TO BE A SUCCESSFUL 
COMPUTER CONSULTANT 

By A. R. Simon. 256 pp., illus., softbound Everything you 
have to know to set up and run your own computer consul- 
tant (or software development) business, full- or part-time. 
No business experience required! 057296-8. Regular Price: 
$18.50. Your Price: $15.70. 


dBASE DEMYSTIFIED: dBase 1171117111 
Plus™ Applications and Solutions to Real 
Problems 

By L. Barnes. 288 pp., 120 illus., softbound Covers the 
full range of dBase features and shows how to apply the 


various releases of dBase to real-world problems. 
003844-9. Regular Price: $19.95. Your Price: $16.95. 


BUILDING YOUR FIRST EXPERT 
SYSTEM 

By T. Nagy, D. Gault, & M. Nagy. 293 pp., book/disk (IBM 
PC and compatibles) How to easily create your own 
working expert system. A book/disk combination ideal for 
beginning programmers. 912673-1. Regular Price: $19.95. 
Your Price: $16.95. 


GETTING THE MOST OUT OF YOUR 
EPSON PRINTER 

By D. A. Kater & R. L. Kater. 224 pp., 170 illus., 
softbound The A to Z of the popular Epson printer and 
how to make maximum use of it. Covers the full line. 
033385-8. Regular Price: $19.95. Your Price: $16.95. 
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dBASE ІП PLUS" TRAIL GUIDE 


By H. Dickler. 350 pp., book/disk (IBM PC and compati- 
bles) Follow this step-by-step trail and learn dBase III 
Plus in one week! With valuable programs you can modify 
and use over and over again. 912709-6. Regular Price: 
$29.95. Your Price: $25.45. 


A COMPREHENSIVE GUIDE TO AI AND 
EXPERT SYSTEMS 


By R. |. Levine, D. E. Drang, & B. Edelson. 256 pp., 99 
illus., softbound АІ about artificial intelligence and how to 
utilize it on your personal computer. Gives you everything 
from basic concepts to sophisticated programming tech- 
niques. 037470-8. Regular Price: $19.95. Your Price: 
$16.95. 


MICRO-EXPERT 


By B. Thompson & W. Thompson. 74 pp., book/disk 
Become an instant expert with the world's most widely 
used expert system shell. Includes its own source code so 
you can tailor it to meet your needs. "Highly recom- 
mended."—Online Today IBM PC (and compatibles): 
852109-2. Apple I! (all models): 852110-6. Apple Macintosh: 
852138-6. Regular Price (all versions): $49.95. 

Your Price: $42.45. 


For fast service call TOLL-FREE 
1-800-2-MCGRAW or use coupon неон. 15-day 
examination period. 


у, 
el! 
"Hil. 


Please send me—at 15% off the regular price—the prod- 
ucts whose code numbers (the number before the regular 
price in above blurb) | have checked below. | understand | 
have 15 days for free examination before | send payment for 
those products | want to keep (plus postage, handling, and 
local tax) and return any unwanted products postpaid. 


McGraw-Hill Book Company 
PO. Box 400, Hightstown, NJ 08520 


[7 037470-8 $16.95 
[1852109-2 $42.45 
[1852110-6 $42.45 
Г1852138-6 $42.45 


[ 056559-7 $16.10 
LJ 043152-3 $16.95 
C] 062884-X $21.20 
О 057296-8 $15.70 


Мате 
Address 
City 


( 1003844-9 $16.95 
(1912673-1 $16.95 
[1033385-8 $16.95 
Г1912709-6 $25.45 


State 


—ÁeáOaa"-——————— 
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Those fantastic Byte covers—and boy, 
do they look great on this stylish, 34 sleeve 
T-shirt from Robert Tinney Graphics! 
The colored sleeves and neckline vividly 
.  complementthe full-color design. 
And don't mistake this for arubbery 
patch thatcracks and peels off after 
afew washings. This is true four- 
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful, full-color 
image that lasts! 


ls - atlections 
"s intelligent p #16 


You'll also appreciate the shirt itself: 
a heavyweight cotton/polyester blend 
which combines tough washability with 
the cool, soft comfort of cotton. Each 
Byte T-shirt is priced at only $12.50 
($11.50 each for 3 or more). Be sure to 
include shirt size: C—(child 10-12), S— 
(34-36), M—(38-40), L—(42-44), and 
XL— (46-48). Most orders shipped 
within a week. 


TWONEW ^/ 


„= 


#T5— Breakthrough 


#T3—Inside ІВМ 


Га ата асти 


Send the following T-shirts(s) at $12.50 each, ог $11.50 each for 3 or 


. d : O | have enclosed U.S. check or money order. mail this coupon to: 
more. | have included $2 for shipping & handlin 5 overseas). à М 
ші $ ppm g ($ ) Г] C.O.D. (via UPS—stateside orders only) Robert Tinney 
[] VISA [] MasterCard [] American Express Graphics 
Card #: 1864 North Pamela Dr. 
Baton Rouge, Louisiana 
Expires: —. Signature. . — —.—h— .— — — 70815 
Ship my shirt(s) to: For VISA, MasterCard or 


American Express orders, 


Name: or for more information 
(Business): Call 1-504-272-7266 
Address: == 
City: 
Shipping & handling (see above) ; B 
[J Please send your COLOR brochure TOTAL State: 2р: 


---------- 


r ee eee ee ee MN AES 
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... We Want ° 
Your Business 
f. | 
| с> 
O "eie z 
2A PACKARD 5 
Model 30-2 dre LASER JET S ^ 1695 e 
Model 30-20 MB HP PLOTTERS ALL MODELS 
Model 50-20 MB HP SCAN JET 21225 
Model 8044 в НР QUIET ЈЕТ :ВЕЅТ 
i І Fonts. ! | 
IBM РС AT339 30MB,.. 3520 Se agat e ST225 oner (m 83 ө 
IBM PS/2 12" Color (8513) 2548 
IBM PS/2 14" Color ecd 1192 TRO IER EAE «аЛ 
n 
20MB w/controller $ 4 ж 55 
ш | | | | 
en | atys — Cash Price Installation Available қ 
| тн | 
ec | 
e 
2 = 
=| HARDDRIVESM | LOMPAG | | EPSON AST COMPUTERS Mb АЫ 
LX-800 9 Pin-Narrow 189 
T in. $ 
Seagate ST22520MB wiCt '259 Ехо Рюшапою 1399 Ast Premium 286 AT Model 
FX-2B6E 9 Pin-Wide 449 
Seagate 57238 30 MB w/Ct. "299 386 Model 40 MB 4572 EX aan o Nar i899 80 11535 “ 
Seagate 514038 АТ 499 386 Model 70 MB 15320 EX-1000 9 Pin-Wide 565 Ast Premium 286 AT Model 
Seagate ST251 429 386 Model 130 MB 6790 10808 24 ное ы 479 120 2395 
Міпіѕсгібе6053 44MB 28MS 599 Portable !! 20 MB 3999 LO-1000 24 Pin-Wide 685 Ast Ргетиит 286 AT Model 
Miniscribe 6085 71MB 28MS :799 Portable N 40 MB 4699 10-2500 24 Pin Wide 1899 140 12695 
а Atasi 3046 39MB 399 268 Model 1 12 MHz 1995 GO-3500tpsonlaser "4499 Ast Premium 286 AT Model 
Maxtor 1140 140MB 51995 DeskPro Model 2 20r 1079 Tractor & Cut Sheet 170 53195 
Feeder Available 
=з тєш INTEL MSP-25 ‚ 1392 ТАРЕ BACKUP DRIVES the piggyback laser Interface, and 
к= 80387-16 - 1489 Premium 35 1415 Itwin 110 10MB 3219 the HP style cable (automatically 
= 80287-10- 3299 Tribute 224. 1565 Irwin 120 20MB 1375 Switches between JLaser and 
ЫЫ 80287-8 1245 Citizen Printers Atl Models Best S Irwin 145 40MB *405 conventional serial роп); package 
^r Intei 286 (512K) :387 (New) Archive 40MB 1329 price $475. 
Inte! Inboard 4203 HARO DISKS . 
Miniscribe Talltree JLaser — This % 
| FLOPPY ORIVES Злез сЗ MO acl a Still a Great Value 
Toshiba 3A" "108 nee ace = The original HP Laserjet (and Month's 
Fujitsu 360K '69 ag ur E similar lasers built on the Canon 2 55 
^ ыы. | WD 1003-WA2 Hard & Floppy er ieee ee - Special с^ 
129 i ics i REE Desktop Publishi 
SOFTWARE Controller | formance with 300 dpi graphics is F esktop Publishing Сэ 
Lotus 1-2-3 1302 Watson Voice Recording Sys 472 awful. Software. Е- 
Xerox Ventura . 449 We suggest the Talltree JLaser s. 
IBM DOS 3 3 197 MISC | interface combined with the For limited time only from 
Wyse Terminals. . -Best 5 Talltree JRAM memory card. This Quality Micro w/ purchase 
PRINTERS Plus Card 20MB 615 looks to your computer like an of Logitech Mouse. List * 
ІВМ ProPrinter , . 5482 EMS RAM card, but transters Price $299 ` 
data direct to the printer's laser rice 
CITIZEN LAPTOP COMPUTERS head. Speed improvement > -j 
120 0.. ges; 169 NEC Mutlispeed 1299 15 x. Our Cost 
MSP-10 ...‚ 2957 Zenith 181 2 Dr . 11675 The memory card with 1 MByte ч, 
MSP-15 25.1925 Zenith 183-92 (10MB) 12460 RAM (expandable to 2 MByte), = 


POLICIES 
* Blue Label nr teat Day Пнұну Availabe 

* Letters of Credit & Cor penale cco 
Accepted 

* We accept cerufied checks. cashier checks. 
wired funds 

* Al orders over $500 must be pad by 
cashier check 

* Minimum order $100. 

* Allow t week for personal & compauy 
checks {maximum amount-$500) 

* Prepaid orders get 1% discount 

* Add 3% for Visa/Master Card Purchases 

* Allow one week for shipping 

e ЗА Arsiocking Fer 

Оп al reium merchandise 


о IRWIN = 


Circle 486 оп Reader Service Card 


. QUALITY MICRO | 


(213) 474-3764 em 


800-553-3339 in CA orders only 


1-800-MICRO 86 (642-7686) in U.S. 
West Coast Office 10551 W. Pico Bivd., Los Angeles, СА 90064 


East Coast Office 313 Post Ave. Westbury, NY 11590 516-338-4949 Quantity 5 cash price. installasca 
For Technical Service Call Watson Line (213) 470-8073 гй 


ARCHIVE — » — MINISCRIBE — KURTA 
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Ай pnces 
Subject to change without notice 


When you need competitive prices. prompt 
service & complete support. 
Call us 


MICROMINT'S Gold Standard in Single Board 


DTO1/DRO1 


Serial Digital imaging System 


MICROMINT INTRODUCES А STAND-ALONE SERIAI. DIGITAL IMAGING SYSTEM. The 
MICROMINT ImageWise" Serial Digital imaging System is the most cost effective 
and versatile high performance grayscale video digitizing system on the market today. 
The kmageWise system has been designed to function as a standalone digitizer or as 
an integral component of a complete tele-imaging system. Image Wise 's serially bit 
mapped digitized pictures give it almost universal с alay шн ang compter 
capable of attaching to à modem orterminal. 14 is са! sued fo? САТАМ. 
Desktop Publishing. automatic inspection. and security applications 

Critical-System functions such as image resolution and picture update can be 
conirolled and commanded ren?'etely. images are Iransmited and received serially, 
either compressecl or uncompressed. and can be displayed. transmitted, stored. 
edited, or processed for use in a variety of indusiry standard application software. 


IMAGEWISE SYSTEM SPECIFICATIONS 


* NOT busdependen: —can function standalone 
в True frame grabber — uses à high speed Mash A/D converter and бак 
bytes of static RAM to capture an image in 1/60 second 
е Accepis any B/W or color NTSC video signal. 
e Stores picturesas244 linesof 256 pixels, 64 levels grayscale. 
* Resolution of transmitted image is software selectable. all images ate 
represeniedin6 4 levels of grap scale 
Selectable Resolutions 
High. 056х044х6 
Med. 198x122x6 
Low: 64х61х6 


* Videu Input; 1 you peak-to-peak, BAW or color 75 ohm termination 

* Video Output: 75 Ohm. 1.5 V pedk-lo-peala NTSC composite video 

© Senal Input/Output. 85-952 — B bit, оле stop bit. no puny 300 bps – 
зт 6Kbps selectable data rate — Xon ХО twn dshabing Svitch select. 
able data Compression ton/otí) 

* Modem compatible Eusily functions as а edeo telephone to send 
video images anywhere. 

е Video processing. disk upload/download. and display uniities provided 
lor PC-DOS and MS-DOS machines 


Optional PC Utilities Disk converts ImageWise™ files for use with popular Desktop 
and Paint Programs. 


DTO! Image Wise Diginzer / Transmitter 
ОРО! Image Wise Receiver / Display 


$349.00 
$349.00 


MICROMINT's OEM-286 is a complete PC/AT-CPU and more. The OEM-286 Б Ihe 
first {ow power, 100% AT compatible which has been specifically designed ior OEM 
use within the industrial and business sectors. The OEM-286 features the 2ymos 
CMOS POACH set and 100% compatible Award BIOS, The development of the 
POACH chip set has alowed the 129 (C's on a standard AT to be reduced to 20 IC's 
and two SIMMS. What this means for you is; 
І The overall size of a standard AT/CPU has been condensed into the expansion 
card form factor. (15'A7 x 5/7) 
2) Power requirements areless then 1 A @ 5 volts 
3) OEM-286 plugs into a passive backplane for easy connection 1e өег expan- 
sion peripherals 
Ше OEM-286 is available in both 8 and 10 Mhz versions and comes with the Award 
BIOS 


OEM-286 FEATURES 


* |OoseATcompatible 

в BO285Microprocessor. 8 or 10Mhz 

= 80987 Co-Processur optional 

в 64 Kbytes of ROM. can accommexlate 128 Kbyres 


e 519 Kbytesol RAM 

s KeyboardConwoller 

е Expansion curcsize factor 

* Standard interiace to the System Expansion Bus 
е Baers backed real nme clock 

® Award BIOS Included 


OEM-286/8 8 MHz АТСА! $775.00 
OEM-286/10 IOMHzATICPU $825.00 
OEM-286/BP а SLOT PASSIVE BACKPLANE SILEOO 
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SBISOFX —— $409.00 


Single Board Computer 


55185002 TECHNICAL SPECIFICATIONS 

INPUTIOUTPLIT 

* Console 25239 serial portanih auo- 
baul rate select то 38,000 baud 

sPeriphera! RSaszsetial роп, full hand 
shaking, 150-35, 400 baud 

a |Jnepilnter paralieitiO port 

*34 bitsbl-directional parallel IO 

a 19611 ackiress decoding. 1 port decot 
ing. and dual bus Interface brovghi oub 
(o expansion bus connector 

* Caribe direciyatiached 10GT180640 x 
48bcolorgrophicsadapier 

* Fulis implemented SCS! rated disti and 
cormunica tons tusinietface 


FLOPPY HARD DISK INTERFACE 

* Uses Standonl Microsgstenis 92 edis 
солис 

*Conipatible wilhNEC 753Aconiroller 

eOn«htpdiialdatiascparaiot 

*Canconirolsh:*. $'5*, ands" floppy 
disbdrroes—up to4in anycombination 

* Handles both! Mencodecitingledien: 
m andMEM encoder! (doubledensks) 

ata 

a NCR 53C 56 5C5! busconwoller for hard 

disborneteorbcommunicatic 


SOFTWARE COMPATISILITY 
«Ср 20005, ZCPRSCompatible 


PROCESSOR 

eliitechlHD64150, ап &bit CPUIna 
58p1inPI CC package 

eSuperseiol Z-Saiistiuetionset 
including hardware multiply 

* [niegrated Memory Manogement 
Unliwith 512K bpics address space 

* Dynamic RAM refresh 

«ха stale Qeneratar 

®Chockedserial | AO port 

* g channel DireciMemory Access 
Coniroficr 

* 3 channelAsynchronousSerial 
Communtestionintertace 

* 2 channel 16 bil programmile 
Рејн! Ттт 

9 |2 Interrupt 

s Dual bus interaceto 66 xxan dsoz x 
supporchips 

° 6 144MHz. 9 216МНІ, and 12468 
Mlizsfsiem Operation 

MEMORY 

өзек bytcsdynandc RAM oliboard 

е Memory externally expandabte to 4 
MbrteR AM 

е Either алак 9764,16K 27198.01 
59K 97236 E PPOM usable 

* Fulifunction аҚ ROMresdent 
monitor 


5В8180ғх-) SIsi80PX - 6 115 Milz computer board popuhated wi $409.00 
UIK bytes RAM, 8K byte ROM monitor, without SCS chip 
Atki 550.00 for 9 MIlz. 

SBISOF%1-30 SHIBOFX-: computer гуй as desctibed $499.00 


{хе м Z-Sgstem softveare including ZRIXOS, ZCPR3 
idor, utilities. ZAS ussemhler, and ZOM debugger. BIOS 
and ROM monitor sources. and MOS for SCS) hard dipl 
Supplied on tree Sear SBISO formar 125151) disks. 


SB180 —— $299.00 


Single Board Computer 


5В180-1 56180 - 6 ма MHz single board Computer v/956K $299.00 
byles RAM and ROM mcnitor Add $5600 for 9 Miiz 

SBI80-1-20 Same as above wZCPR3. 22005 BIOS and ROM sources 5399.00 

СОММ180-6 SCSI Нага Disk intetiace $150.00 


58180-1 


OEM 100 QUANTITY PRICE 


GTI80 —— $395.00 


| Graphics Display System 


5195,00 


Т-ТА ОН bay 
DUB led gueen Thuc 
ын pg pg 
oh oeque B нат 
ramp boc wits заная 
i ayer] ІЗ rad ean 
p» a Cin monies and ын 
Hee тлгн шн andit PC 
bop 


m. 


| me ГІЛІ oder ines iow axes 

тү ккал Palen статы реш КЕ. bur egere. link between computer and 
user 

а Only 5.75* x 8, piggp-backs on enber an 56180 о SB180FX computer 

e High resolution at a lew cost 610 x 480 uath 16 of 4096 colors 

е jlardware drawing! commands LINE, RECTANGLE.POLYLINE, POLYGON, CIR- 
CLE, ELLIPSE. АРС, FILLED RECTANGLE, PAINT. PATTERN, WINDOW, and COPY 
to name but a few 

s Automatic transition of logical X-Y coordinates to physical frame buffer » 
addresses 

s Fast drawing speed of 2 million pixels per second 

* Prondes іші? program таре horizontal split screens and window screen 

в Fully supported 19 GT180 Graphix Toolbox written іл Modula-2 


| 
GT180-1 


Graphic Display Expansion Board $395.00 
(TSLRGB only) 
GT180-2 Graphic Display Expansion Board $449.00 
(TIL RGB and Analog RGB) 
Software and Accessories 
SBIBO-U Uniform Disk Format Conversion боймаге S 69.95 
SBIGO-ZMSGITKBBS 2-55 Bulletin Board Sottware $100.00 
SB180-MOD2 Turbo Madtila 2 5 69.00 
SBIS0-MOD2G Turbo Modula 2 w/Graphix Toolbox 5 89.00 
SBIBO-CASE Four half height 5/5" drive enclosure $197.00 
wipower supply. mounting bracbets and 
hardware for the 58180 or SBiBoFX 
SB180-CABLE ., Sei of 4 cables including pawer. term. S 79.00 


disk and print 


$249.00 


BCC22 


Term-Mite Smart Terminal 


Why pay $500 or more fora smart terminal’ The TERM-MITE ST offers pou aliof the. | 


following on a single board for less than '/. the price 


* Dimensions: 4* x 6:4," * |; Graphic characters 
в 128 displayable characters * 25th line reverse video status display 
* 94 lines x 80 characters ® 21 escape functions 
® Separate nansmil &receieerbaud —  :4 control functions 

гшеві! 10-19,200bps) е Directly drives composite video or 
a CRT relresh «X 50- 60 Hz separated sync monitor 
е Supports scanned and encoxled | * All functions ate firmware 

ards controlied, Source code available 


EDITING FEATURES: typeover.clear 10 screen lo space or пий, erase to end of 
page. erase to en of line. absolute cursor addressing. 
VIDEO ATTRIBUTES: reverse video, half intensity, double height, double widih. 
underlined. blinking andbianb characters 
BUS CONFIGURATION: MICROMINT BCC compatible or no bus connection 
neccessary for stand-alone operation with parallel 


keyboard. 


TERM-MITE Start Terminal Board 
PARALLEL. Encoded ASCII KEYBOARD 
plugs directly into TERM-MITE 


BCC22 
BCC22K 


$249.00 
5 79.90 


„ny Computers & Controllers 


BCC52 —— $199.00 


BASIC 82 Computer Controler 


The MICROMINT BCC52 Computer] 
Controller is a stand-alone single board 
microcomputer which needs only a 
power supply and terminal to become a 
complete system programmable in 
BASIC ot machine language. The 
BCC52 uses the Intel 8052АН-ВАЗІС 
microprocessor which contains a ROM 
resident 5K byte floaung point BASIC 
interpreter. It contains sockets for up 
to 18Kbytes of RAM/EPROM. an 
"intelligeni" 2764/:28 EPROM pro- 
grammer, 3 parallel ports. a serial 
lermitul port with auto baud rate 
selection, a serial printer port. 


ВСС52% 

Вавіс-52 Computer/ControMer 
$199.00 

OLM 100 QUANTITY PRICE 
5149.00 


BCCS53 
Multi Function Expansion Board ОК 
adds 6 portsand 69K bres $160.00 


* NOW AVAILABLE IN INDUSTRIAL TEMPERATUDE RANGE— CALL FOR INFORMATION 


BCC1I 


Basic Controller 


Features: 

е Uses 28 single chip microcomputer 

® Onboard ting basic interpreter 

* 20n board parallel ports & serial port 

* 6 Interrupts(a extemal) 

в Just connect a CRI and write control 
programs in Basic 


® 6K Bytes of RAM or EPROM 
memory on board 
* Baud rates 110-9600 bps 
е Data and address bus available for 
" 56K memory and /О expansion. 
4 8 Consumes only 1.5 vattsal +5, «19 
& = 19V. 


Bcci1* 


АІС умет Controller 
5159.00 


* NOW AVAILABLE IN INDUSTRIAL TEMPERATURE RANGE — CALL FOR INFORMATION 


BCC40 


$159.00 


The MICROMINT BCC40 POWER НО Expansion Goar 
provides on/off control and monitoring ot eight 
115-230 VAC of 5-48VDC devices. Up to 16 
POWER I/O boards may be used іл a system for a 
total ot 64 inputs and 64 outputs 


Power t/O Expansion Board 


BCC40 Pp 
POWER ШО Expansion Board iis? ty 
(wah no power modules) peel ee 
$159.00 F 
with) 8 Ouiput Modules А, 
$249.99 a 
with 8 input Modules 3 
$229.99 | - 


ВСС59 & BCC11 


Software and Accessories 


BCC52-ROM A ROM A \hilities-BASIC extenslons 5 49.95 
BCC52-ROM А/В ООМА and B Utilities $100.00 
BASIC extensions and Assembler 
BCC52/41 ROM C Utilities-Real Time Clock S 34.00 
and Power I/O firmware 
BCC52-0K-CLK SMARTIME ВСС52 Clock and ROM C 5 69.00 
BCC52-BK-CLK SMARTIME BCC52 Clock se/8K RAM and ROM C 5 79,00 
BCC53 Multi Function Exp Boardw/OoK- 5160,00 
adds 6 ports and 62K Byte 
BCCOS Serial io Expansion Board $149.00 
BCCOS RS-232 to 20ma Converter 5 55.00 
BCC13 8 Bil. 8 channe! A/D Board $129.00 
BCC30 m Bit. 16 channel A/D Board $197.00 
BCC25-4 4x20 |.CD Display $159.00 
BCC25-8 8x40 LCD Display $229.00 
BCC22K Parallel Enclosed ASCII leboard 5 79.00 
MOTHER BOARDS— CARD GAGES — POWER SUPPLIES 
MBO2 5 Slot mini-mother board 5 69.00 
(not compatible with CCo, CCog) 
MBOS a Slot full mother board $ 85.00 
(сотргшМе with CCot/CCo2 
MB44 44 pin geld card edge connector 5 6.00 
ccol 10 inch Card Cage for one MBOS $ 59.00 
сс02 19 inch Card Cage for ron MBogs 5 79.00 
UPS1i Universal Power Supply - 5 19.00 
used for single board applicarions 
SA @ 5V ЗА @ +12¥V and. 1A@ —5V 
Чр505 Card Cage Power Supply- $ 79.00 
designed for a 2 or 3 board system 
IA (Q 359. 3A@ + 199. АФ — 12V. 
UPSIO Heavy Duty Switching Power Supply — $ 69.00 
usedfor an entire BCC system 
55А @ 5V. ЗА @ +101 ЗА @ — 12V 
UPS21 21 Volt Programming Power Supply- S 49.00 


used for EPROM programming on the BCC52 
2:0 +/ 7T. gh Moma 


To order call 


1-800-635-3355 


for technical information 1-(203)-871-6170 
TELEX: 643331 


Micromint, Inc. 
4 Park Street 
Vernon, CT 06066 


SHORT TAKES 


BYTE editors of fer hands-on views of new products. 


Toshiba PageLaser12 


The Toshiba PageLaser12 ($3699) is a 12-page-per-minute 
laser printer that features 300 by 300 dot-per-inch resolution, 
serial and parallel connections, 512K bytes of memory 
(expandable to 2 megabytes), and emulations for the Diablo 
630, IBM 5152 Graphics, Qume Sprint 11, and Toshiba 
P351 printers. 

The printer is based on Toshiba's own laser-printer 
engine. The standard duty cycle is 25,000 pages per month, 
with a printer life expectancy of 600,000 pages. The life 
cycle can be extended to 1.2 million pages with the purchase of 
an optional service kit. 

Setting up the PageLaser12 is slightly more messy and 
complicated than compared to other laser printers that use the 
Canon engine. You must install the toner cartridge (6-pack 
for $169), good for 5000 pages; the drum cartridge ($299), 


Lahey Personal FORTRAN 77 


Lahey Computer Systems' new Personal FORTRAN 77 
compiler for the IBM PC and compatibles, called LP77 ($95), 
is a full implementation of the FORTRAN 77 standard 

(ANSI X3.9-1978). LP77 is similar to Lahey's F77L compiler 
($477), except that generated code, data, and stack space are 
limited to 64K bytes. LP77 does not come with a linker, but it 
uses the MS-DOS or PC-DOS linker (LINK.EXE). LP77 
requires 256K bytes of RAM and a math coprocessor. 

LP77 is supplied on a single 5 4-inch floppy disk. 
Extensions to the FORTRAN 77 standard are highlighted in 
the reference manual. While the documentation is complete, 
it is intended for experienced FORTRAN programmers. 

LP77 uses the DOS linker to create the executable (.EXE) 
file from your compiled source code. It provides a batch file 
that automatically invokes the compiler and DOS linker and 
then executes your program. You simply call the batch file and 
supply the name of your source code file. Of course, you can 


25,000 pages; the developer kit ($219), 40,000 pages; and, 
finally, the fuser ($99), 80,000 pages. 

The three resident type fonts are Line Printer, Prestige 
Elite, and Courier. Also, three slots on the front panel accept 
optional font and emulation cartridges. The cartridges are 
credit-card size and contain the font or emulation information 
on ROM chips. Included with the printer is the Hewlett- 
Packard LaserJet 500 Plus cartridge. Eleven Hewlett-Packard- 
compatible font cartridges are available. 

The printer configuration is displayed on a 16-character 
LCD on the front panel, and it can be changed by pressing the 
membrane switches and scrolling through a menu of con- 
figuration selections. Because the LCD is 16 characters wide, 
menu selections and error messages are displayed in English. 
You don't need to look at a manual to decipher code numbers 
as, for example, on the Hewlett-Packard printers. 

When I ran the standard BYTE benchmark for laser 
printers, the PageLaser 12 printed the 96K-byte, 30-page text 
document in 3 minutes and 9.4 seconds. This makes it one of 
the fastest laser printers I have used. (For an explanation of the 
BYTE laser-printer benchmarks, see “Laser Printer Times 
Four" by Wayne Rash Jr. in the October BYTE.) 


—Stan Wszola 
The Facts: 
Toshiba PageLaser 12 Toshiba America Inc. 
$3699 Information Systems Division 
9740 Irvine Blvd. 
Irvine, CA 92718 
(714) 380-3000 
Options: 


Dual cassette sheet feeder, $899; envelope feeder, $999; 
paper output jogger/collator, $99; universal/legal paper tray, 
$99; ].5-megabyte memory-expansion board, $749; 11 type 
font cartridges, $149 to $249. 

Inquiry 851. 


perform these operations separately if you prefer. 

LP77 has good error diagnostics and directs you to 
sections in the manual that might explain a detected error. It 
also includes a version of the Source On-Line Debugger 
(SOLD), which is supplied with F77L. You can use SOLD to 
step through the execution of your program and to trace and 
display values of variables and arrays. I found SOLD helpful in 
finding a numerical error in a program I had written. 

Lahey Computer Systems offers telephone technical 
support and an electronic bulletin board where you can post 
inquiries and download fixes and updates. You can also 
purchase the LP77 Toolkit Library for $49.95, which provides 
15 additional subroutines and functions for use with LP77, 
like DOS or BIOS interrupt handling, stack management for 
assembly language routines, bit shifting, and DOS command 
execution. 

According to Tom Lahey, LP77 is intended for the 
educational market and for professional programmers working 

continued 
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with smaller applications or who want to have a version of 
FORTRAN at home. If you are working with arrays greater 
than 64K bytes, which is often the case in engineering and 
scientific applications, you'll need a more expensive compiler, 
like F77L, Microsoft, or Ryan-McFarland FORTRAN. LP77 
is a good choice if you're just starting to learn FORTRAN or 
don't have the need for larger data and stack space. 


—Nick Baran 
The Facts: 
Lahey Personal FORTRAN Lahey Computer Systems Inc. 
T1 (LP77) 917 Tahoe Blvd., Suite 203 
$95 Incline Village, NV 89450 
(702) 831-2500 
Requirements: 


IBM PC, XT, AT, or compatible; MS-DOS 2.0 or higher; 
256K bytes of КАМ; math coprocessor (8087/80287). 
Inquiry 852. 


The PC-Elevator 386 is an unusual 16-megahertz 80386 add- 
in board for the IBM PC, XT, or AT. The base unit ($1995) 
comes with 1 megabyte of on-board 100-nanosecond 
memory, a socket for an optional 80387 coprocessor ($795), 
disk caching and EMS (Expanded Memory Specification) 
memory management software, and a bus for attaching up to 
16 megabytes of memory via optional daughtercards ($2000 
for each 4-megabyte daughtercard). 

What makes the PC-Elevator 386 unusual is its ease of 
installation. You run an included setup utility and then plug the 
board into any empty, full-length XT-style slot. The setup 
utility examines your current hardware. On-screen graphics 
show you how to set the board's DIP switches. The utility 
copies driver software onto your hard disk and automatically 
adds the new drivers to your existing CONFIG.SYS file. The 
entire setup process takes only 15 minutes. 

Once the board is installed, you can run your system from 
either the original CPU (in which case your hardware operates 
exactly as before) or from the 80386. To boot the 80386, you 
run a short program called Up, which commandeers some 
DOS interrupts. The 80386 then handles computation and 
memory access, while your original CPU continues to handle 
I/O. In effect, PC-Elevator turns your original computer into 
a dedicated I/O subsystem serving the 80386. 

The PC-Elevator speeds up computationally intensive 
tasks enormously, but the overhead of the 32-to-8-bit 
conversion actually can make I/O-intensive tasks run slower 
than on an unmodified machine. This is because the 386 
communicates with only its memory and coprocessor via a 
32-bit-wide data path; it talks to everything else via the 8-bit- 
wide XT bus. 
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I installed a PC-Elevator 386 (equipped with an 80387 
coprocessor and 1 megabyte of RAM) on an 8-MHz "turbo" 
XT clone and a zero-wait-state 8-MHz AT clone. In the XT 
clone, computationally intensive tasks ran an average of 81 
percent faster than on the unmodified machine. On the AT 
clone, CPU-bound tasks ran about 55 percent faster than on 
the unmodified machine. Computationally, the PC-Elevator 
386 is in the same league as such machines as the Compaq 
Deskpro 386. 

But I/O performance was mixed, at best. The bundled 
disk-cache software helped the PC-Elevator work well on the 
relatively slow XT clone. Overall disk throughput was 25 
percent better than that of the unmodified, cacheless machine. 
But on the inherently faster AT, the cache was less effective 
in making up for the I/O bottleneck. Overall file I/O was about 
7 percent slower. On both machines, screen handling was 
very slow, making word processing a chore. Text scrolled 41 
percent slower on the XT and 49 percent slower on the AT. 

PC-Elevator's software works by hooking into DOS 
interrupts, and as a result, I ran into problems with some 
terminate-but-stay-resident programs. (Applied Reasoning 
says it tries to correct incompatibilities as soon as it learns of 
them.) 

I also ran into some trouble running timing-sensitive 
communications software at 1200 bits per second from the PC- 
Elevator in my AT clone. (You can avoid this problem by 
running sensitive software on the original CPU or in PC- 
Elevator's "slow" mode.) 


—Fred Langa 
The Facts: 
PC-Elevator 386 Applied Reasoning Corp. 
$1995 86 Sherman St. 
Cambridge, MA 02140 
(617) 492-0700 
Requirements: 


IBM PC, XT, AT, or compatible with one empty 
full-length slot. 

Options: 

80387 coprocessor, $795; 4-megabyte daughtercards, 
$2000 each. 

Inquiry 853. 


BiTurbo STATA 


According to Computing Resource Center, BiTurbo STATA 
($640) is faster than the original statistics package because all 
the program code and the current data set are memory- 
resident; previous versions of the product have used code 
overlays to maximize the memory available for data sets. 
Since STATA supports the LIM (Lotus/Intel/Microsoft) and 
AST expanded-memory specifications, having code and data 
in memory is feasible for general statistical work. For 
applications involving fewer than 1500 observations on 99 
variables, BiTurbo STATA will run in 640K bytes of RAM. 

CRC continues to sell a code-overlay version of STATA 
and will keep both versions identical in terms of features. 

I tested a beta version of BiTurbo STATA, which 
completed a complicated regression-analysis demonstration in 
21 seconds; regular version 1.5a took 44 seconds. When 
running user-defined programs written in STATA's own 
programming language, the speedup achieved using BiTurbo 
was even more significant. BiTurbo ran the STATKIT 

continued 


Your 80386-based PC runs at least 
twice as fast as your old AT. This is good, 
but not great. The products described 
below will unleash the true potential of 
your 80388, giving you 4 to 16 times the 
power of your old AT. These new Micro- 
Way products include a family of 80386 
native code compilers and the mW1 167 
numeric coprocessor. 

Examples ofthe increases in capacity 
and performance include: 
e Programs compiled with MicroWay 


UNLEASH YOUR 80386! 


NOP Fortran-386 execute 2 to 8 times 
faster than those compiled with existing 
16-bit Fortrans. МОР Fortran-386 can 
also address up to 4 gigabytes of 
memory instead of the standard 640 
kbytes. MicroWay’s NDP compilers 
and the programs they generate run on 
MS-DOS or Unix V. 

* NOP Fortran-386 generates code for 
the 80287, 80387 or MicroWay's 
mW1167. Тһе mW1167 has a floating 
point throughput exceeding 2.5 mega- 


mW1167 Numeric 
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MicroWay 80386 Compilers 


МОР Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287, 80387 and mW1 167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 42 Unix 177 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro- 
grams written with Microsoft C or Fortran and 
R/M Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 8 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

Anexample ofthe benefit of excellent codeisa 
32-bit matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 

МОР ҒОНТНАМ-386"............... $595 
МОР С-386*........................ $595 


МЇСГО 
Way 


Circle 192 оп Reader Service Card 


d a к, 
п г y 
Mt Төл ын aci. dr 

E wor 


Tandy 4000 


MicroWay Numerics 


The mW1167" is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a 121 pin "Weitek" socket 
that is actually a super set of the 80387. This soc- 
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000 and MicroWay Number Smasher 
386 (Jan. '88). It combines the 64-bit Weitek 
1163/64 floating point multiplier/adder with a 
Weitek/Intel designed “glue chip". The 
mW1167"™ runs at 3.6 MegaWhetstones (com- 
piled with NDP Fortran-386) which is a factor of 
16 faster than an AT and 3 to 5 times faster than 
ЕП GOSG7 ое FREU 3crrRC ES $1495 


Monoputer" - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
without the NDP) and includes 2 megabytes of 
processor memory. Four or more Transputers 
can be easily linked together to form a Quad- 
puter. A single T800 is comparable in speed with 
ап mW1167-equipped 80386. The compilers to 
drive one or more Monoputers include Occam, 
C, Fortran, Pascal and Prolog. 


Monoputer T414-20' .............. $1495 
Monoputer T800-20' .............. $1995 
Biputer™ T800/T414?....... — $4995 
Quadputer™ T414-20? ............. $6995 
‘Includes Occam  ?Includes TDS 

80287 ACCELERATORS 
287Turbo-10 ....................... $450 
287 Turbo-12 ....................... $550 
287TurboPlus-12 ................... $629 


flops, which is 4 to 5 times the through- 
put of an 80387 and is comparable to 
the speed achieved by the VAX 8600. 
Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales supportthathas made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 
617-746-7341 


MicroWay" 
80386 Support 


80386 Multi-User Solutions 


AT8™ - This intelligent serial controller is designed 
to handle 8 users (16 with two boards) in a Xenix 
or Unix environment with as little as 396 degrada- 
tion in speed. Ithas beentestedand approvedby 
Compaq, Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 
systems 


MicroPort Unix 5.3 is a port of the new Unix 5.3 
to the 80386. MicroWay NDP-386 compilers 
currently run on this version of UNIX. 

MicroPort Unix 5.3 ............. from $399 


PC-MOS-386 ™ is an 80386 operating environ 
ment that turns an AT with an AT8 into an MS- 
DOS multi-user system. The system makes it 
possible to run applications such as Lotus 1-2-3 
on terminals. The operating system also has a 
Phar Lap compatibility mode that runs programs 
developed with the Phar Lap versions of Micr- 

Way's compilers ................ from $199 


Phar Lap" created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yettake advantage ofthe full 
power of the 80386. These include an 80386 
monitor/loader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 
DOS version of the MicroWay NDP Compilers. 


Phar Lap Тооів...................... $399 
MATH COPROCESSORS 

80387-16 16 MHz................... $495 
80287-10 10 МН2................... $349 
80287-8 8 MHz ..................... $259 
80287-6 6 MHz .................. $179 
8087-2 8 MHz ...................... $154 
8087 5 MHz ......................... $99 


The World Leader in PC Numerics 


Р.О. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
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Circle 222 on Reader Service Card 


VERY HIGH 
RESOLUTION 


е Windowing, most desk top 
publishing packages, full 
page Lotus 123 and other 
applications. 


* PC, XT, and AT Compatible. 


hn шен йй М * MDA (MONOCHROME) 


emulation. 


* CGA (COLOR GRAPHICS) 
emulation. 


е Full Screen Graphics. 


* 6 MIPS TMS34010 32-bit 
graphics CPU. 736 by 1024 
resolution. Both black on 
white and white on black 
text modes supported. 


* Complete systems available. 


*SPECIAL LIMITED TIME OFFER: PC Tech is otfering the 
complete video system (monitor, graphics adapter card, all 
necessary interface software and cables) for a special intro. 
ductory price of $995 plus shipping and handling. Bank card 
orders welcome. 


Designed, Sold and Serviced By: 
904 N. 6th St. 
Lake City, MN 55041 


IL Lc NM 
ales (612) 345-4555 


PC, XT, and AT are trademarks of International Business Machines Corp. 


OEM 
SINGLE BOARD 


“хе COMPUTER :325 
Qua ІКРС Plus quantity one 


e Low Power — Less than 3 Watts 
e On board Video with LCD driver option 


On-board Options 
Includes: Include: 
1. Powerful V40® CPU 4.5 Mode Video Controller 
(Faster than a PC) Option (Monochrome, 


2. Math Co-Processor Hercules? Graphics, CGA, High 
socket 3. 5VoltOnly ResCGA, LCDDriver) 2. Floppy 
Operation (3 watts) Disk Controller (3.5"/5.25". 
4. Speaker Port 360K/720K4.2 MB) 3. SCSI Bus 
5. Keyboard Port VEU (Hard Disk etc.) 
6. Parallel Printer іо 768K RAM 8. Bcttery- 
Port 7. PC BUS 8.РС heck -up Real-Time-Clock 
Compatible BIOSROM 6: Ki RS232C Serial Ports 
ША 

To order or enquire call us today. 

Megatel Computer Corporation 

(416) 745-7214 FAX (416) 745-8792 
174 Turbine Drive, Weston, Ontario M9L 252 


U.S. Address: 1051 Clinton St, Buffalo, NY. 14206 


Distributors: 
Italy: NCS Electronics (0331) 261-570 
U.K.: Densitron (0959) 71011 or (0959) 71015 
Australia: Asp Microcomputers (02) 500-0628 


Quarkisc registered trademark сї Megotel Computer Corp. Hercules is a registered 
trademark o! Hercules Corporotion. ¥40 is a registered trademark of NEC Corp. IBM PC о 
registered trademark of IBM Corporation 


megatel - 
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demonstration in 38 seconds; regular STATA 1.5a ran it in 92 
seconds. (Tests were done on an 8- MHz ІВМ PC AT compat- 
ible with an 80287 numeric coprocessor, 640K bytes of 
RAM, and a 20-megabyte hard disk drive.) 

Other recently announced features common to BiTurbo 
and regular STATA 1.5 are the automatic inclusion of the 
graphics module, faster execution in an 80x87 environment, 
output to PostScript devices, and a new graphics presentation 
option for "star plots.” 

Star plots provide a convenient way to compare objects. 
Each radial axis on the star corresponds to a particular 
characteristic of the object; the length of each axis 
corresponds to the magnitude of a particular characteristic. 
Using a star plot of 53 printers, for instance, using 
throughput, print quality, and cost characteristics, you can 
quickly identify similar models, and models that resemble a 
)redetermined ideal shape. 

—George A. Stewart 


The Facts: 

BiTurbo STATA, $640; Computing Resource Center 
STATA, $590: 10801 National Blvd. 
BiTurbo STATA (beta Los Angeles, CA 90064 


version), $50 to owners ОҒ (800) 782-8272 
regular STATA 1.5a 


Requirements: 

IBM PC or compatible; 256K bytes of RAM; two floppy 

disk drives or a hard disk drive; PC-DOS or MS-DOS 2.0 or 
higher; 80x87 recommended but not required; expanded 
memory (LIM and AST/Ashton-Tate/Quadram specifications) 
supported but not required; graphics adapter (CGA, EGA, or 
Hercules) recommended but not required. 

Inquiry 854. 


The Complete Answering Machine 
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The Complete Answering Machine (САМ) ($349) turns your 
IBM PC or compatible into a voice-mail and telephone- 
answering system. Each user is assigned a personal “voice 
mailbox" for leaving and retrieving messages and can record а 
personalized greeting similar to what you hear on a standard 
answering machine. Callers can leave and retrieve messages 
provided they have a Touch-Tone telephone. Messages can be 
forwarded to other mailboxes on the system or saved on disk 
for later recall. Using its own microprocessor, CAM digitizes 
the caller's voice and stores it on disk. A 1-minute message 
requires approximately 180K bytes of disk storage. 

The CAM package includes an add-in board that fits in an 
expansion slot of your PC, four disks of software, a manual. 
and a telephone cord with modular connectors. CAM is 
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memory-resident and takes about 100K bytes of internal 
memory; it operates in the background, letting you use the 
PC for other functions and still receive incoming calls. 

What differentiates this system from a standard answering 
machine is that you can have multiple voice mailboxes that can 
be accessed directly by the caller. For example, if you have 
several people in an office, each person would be assigned a 
mailbox with a unique identification number and password. 
Ап incoming caller is instructed by the recorded greeting to 
press the phone button corresponding to the desired mailbox 
ID number (“If you want to leave a message for Mr. X, please 
dial 7, followed by the pound symbol"). 

The caller then accesses the specified mailbox and hears 
the personalized message of the owner of that mailbox. After a 
beep, the caller can leave a message. You can set up special 
mailboxes for frequent callers or maintain a "library" of 
messages on disk, which you can use for different circum- 
stances. A special mailbox is provided for the “system 
administrator. " 

When you're away from the office, you can call and play 
back messages or leave messages for other people in your 
office. You can modify passwords or change messages 
remotely. A feature I’ve not yet tested lets you program CAM 
to call another phone at a specific time to play back 
messages. 

Theuser manual is confusing at first, but with a little 
research and perhaps a phone call to the vendor, it's fairly 
straightforward to install the system. The package comes 
with a phone template that indicates the commands actuated by 
each phone button. A wallet-size reference card is also 
supplied. 


—Nick Baran 
The Facts: 
The Complete Answering The Complete PC 
Machine 521 Cottonwood Dr. 
$349 Milpitas, CA 95035 
(408) 434-0145 
Requirements: 


IBM PC, XT, AT, or compatible with a hard disk drive, 
384K bytes of RAM (540K bytes recommended); a Touch- 
Tone phone with standard RJ-11 or RJ-14 connector; PC- 
DOS 3.10 or higher; clock/calendar recommended. 
Inquiry 855. 


Flash-Up 


Everybody talks about user interfaces, but hardly anybody 
could do anything about them until now. Flash-Up, an $89 
utility program, lets you modify the interface of almost any 
type of software package for the IBM PC. 

This cross between a keyboard-macro program, a menu 
manager, and a Post-it note program lets you link a single key 
to a keyboard macro or a window. The window can be a 
menu of other windows or macros, or you can set them to 
appear only in certain contexts. With Flash-Up, you can add 
a friendly menu interface or a context-sensitive help system to 
eventhe most surly command-line software. 

Flash-Up appears to consist of a window editor and a 
window manager, linked together in a memory-resident 
program. With the window editor, you can design what a 
window looks like, what the menu choices of a window will 
do, and under what circumstances the window will appear. 
The window manager monitors DOS calls for the keyboard and 


the screen, and it calls the appropriate window if conditions 
match the ones you selected. 

With Flash-Up, you can, for example, set up several help 
screens attached to the F1 key, and each help screen will 
appear only underthe proper context. Or, youcan set up the 
Control-K key to initiate a WordStar-style menu of block 
operations. 

Software Bottling also provides a Toolbox, which includes 
a memory-resident run-time program that contains only the 
window manager. The $49 price of the Toolbox lets you 
make unlimited copies of the run-time program, which can 
then be distributed with your libraries of windows and 
macros. 

As a memory-resident program, Flash-Up is not without 
its minor problems, of course. It may have to be loaded in a 
certain sequence with other memory-resident software. On 
my system, Flash-Up wouldn’t recognize specific key 
combinations. But there always seemed to be a way to get 
around these problems, and, if not, Software Bottling has a 30- 
day money-back guarantee. 


—Rich Malloy 
The Facts: 
Flash-Up The Software Bottling Co. 
$89 6600 Long Island Expressway 
Maspeth, NY 11378 
(718) 458-3700 
Requirements: 


IBM PC, XT, AT, or compatible; 128K bytes of RAM; MS- 
DOS or PC-DOS 2.0 or higher. 
Inquiry 856. 


Awesome I/O Card 


The Awesome I/O card is designed to improve the through- 
put, capacity, and reliability of your hard disk. Using on-board 
nonvolatile CMOS RAM (256K or 512K bytes, 100 nano- 
seconds) managed by an intelligent control unit called the 
Heuristic Adaptive I/O Controller, the Awesome I/O card 
determines and caches your most frequently used hard disk 
data. 

Since the RAM is battery-backed, Awesome I/O “remem- 
bers” your access patterns, even after you've shut the machine 
off. Additionally, you can configure the Awesome I/O to 
employ a proprietary form of ECC (error-correction coding) 
that can detect and correct bit errors in up to 4096 contiguous 
bits (an entire sector). 

Awesome I/O uses no cabling to your existing hard disk 
drive; you plug the board into an empty slot in your PC or 

continued 
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PS/2 compatible. (Versions of the board are available for XT, 
AT, and PS/2 machines. I tested the board on my Microserve 
Pro-Plus AT Turbo running at 10 MHz.) You run an installa- 
tion program that analyzes your hard disk so that the card can 
use the best interleave and spiral factor (spiraling increases 
data transfer when the system has to access data that crosses 
track boundaries), then you select how you want your disk 
partitioned. 

You can opt for a variety of configurations, from a single 
large partition (the board handles up to 512 megabytes in a 


Finally! A Keyboard Protector That: pre E E е of equal size (up to or You 

. PROTECTS CONTINUOUSLY - 24 HOURS A DAY - can also choose to have data on a given partition stored in 
Against computer downtime due to liquid spills, dust, ashes, compressed form that Increases capacity between 50 and 60 
staples, paper clips and other environmental hazards. percent. (The installation program tells you that keeping data 

* REMAINS IN PLACE during the operation of your keyboard. in a partition in compressed form does result in a throughput 
SafeSkinis precision molded to fit each key - like a “second skin.” penalty, though just how much of a penalty is left asa secret.) 

* EXCELLENT FEEL - The unique design eliminates any in- Finally, you load a device-driver file onto your booting 
terference between adjacent keys, allowing smooth natural dick and ГЕ ; А lne à CON 
operation of your keyboard. ISK an enter the driver s name Info a line іп your s 

* SafeSkin IS VIRTUALLY TRANSPARENT - Keytops and FIG.SYS file. (This driver is necessary only if you set up one 
side markings are clearly visible. In fact, SafeSkin is so clear, partition as a large partition [i.e., bigger than 32 megabytes] or 
sometimes you may not know it's there! | if you've divided the disk into more than two partitions.) 

; adea iem 4. oe : засо s а Bri I divided my hard disk into two partitions (they appeared 
away item. Many of our protectors have lasted over 3 years А : : . . 
undeticontinuoustitily use, without ANIE as drives С. апа D:).I turned off compression/compaction for 

SafeSkinisavailable for most popular PC's and portablesincluding: the C: partition and turned it on for the D: partition. To test 

IBM, APPLE, AT&T, COMPAQ, DEC, EPSON, KEY- Awesome I/O's throughput, I modified BYTE’s Fileio bench- 

TRONICS, NEC, TANDY, TOSHIBA, WANG, WYSE, mark so that it created a 655,340-byte file and performed 


ZENITH. Specify computer makeand model. Send $29.95, Check : : 
or M.O., VISA & MC include exp. date. Dealer inquiries invited. 5000 random reads and м on it, ; : 
Free brochure available. On both the C: and D: partitions, execution time was 


Merritt Computer Products, Inc. approximately 150 seconds. (The compacted partition, D:, 
4561 S. Westmoreland / Dallas, Texas 75237 / 214/339-0753 appeared to have the same throughput as the C: partition. 
Apparently, the card's compaction algorithm is quite good.) 
The same benchmark onan identical machine without 
Awesome I/O took approximately 410 seconds. 

The Awesome I/O card is currently available only with 
512K bytes of on-board CMOS RAM. The company reports 
that these options will be available this month: the shadow 
disk option ($169), which monitors the data being sent to one 
drive and mirrors it on another (for users who demand a 
fault-tolerant environment); an extended/expanded disk 
accelerator option ($79), which lets you use extended or 
expanded memory for disk caching; a high-speed archive 
partition option ($79); a backup utility that can back up 20 
megabytes in less than 5 minutes ($79); and DES encryption 
($99). 


—Rick Grehan 
The Facts: 
Awesome I/O CSSL Inc. 
XT version, $744; 90 Electric Ave., Suite 202 
AT version, $844; Seal Beach, CA 90740 


PS/2 (Micro Channel) (213) 493-2471 
version, $1198 


Requirements: 

IBM PC XT, AT, PS/2, or compatible; PC-DOS 3.0-3.3; 
Compaq MS-DOS 3.1, 3.2, and 3.21; or Wyse MS-DOS 3 2. 
Inquiry 857. 


At last, 
a calculator program 


that works the way you do, 
with physical quantities, MacScheme + Toolsmith 


not just numbers. 

: environment for the Macintosh that lets you create stand-alone, 
Introductory Price $59.95 double-clickable applications that you can distribute without 
> royalties. The MacScheme compiler is based on the Scheme 
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MacScheme + Toolsmith ($395) is ап interactive development 


he Zork Trilogy has become a legend in its time, 

selling nearly one million copies! Now the legend 
continues with an extraordinary new Zorkian universe 
that breaks ground in computer gaming. For the first 
time, the character-building and combat of role-playing 
games joins the masterly prose and puzzles of Infocom's 
interactive fiction. 


Beyond Zork 5 sophisticated new interface makes 
interaction more natural than ever, plunging you into a 
world teeming with magic and peril. The vast and varied 
Southlands of Quendor come alive as you seek fantastic 
treasure and combat the vicious monsters who haunt 
the streets and wastelands. 


Challenge yourself to a quest that's far beyond anything 
you ve ever experienced. Beyond Zork. The incredible new 
interactive story from the master storytellers at Infocom. 


ПРОСО 


125 CambridgePark Drive, Cambridge, MA 02140 


Beyond Zork is available at your local dealer for tbe Apple ЇЇ series, Macintosb, Commodore 128, 
Amiga, ІВМ PC and 100% compatibles, and Atari ST. To order direct, call 1-900-262-6868. 
Comung soon: Apple IIGS. 


Zork is a registered trademark of Infocom, Inc. 
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One glance at Beyond Zork will show you that 

it’s unlike any interactive story you've seen before. 
On-screen mapping. Window dh lays A character 
that grows in strength and power. Yon wet all the 
excitement of valeam games, ҮЙ йү blended 
with the fabulous puzzles and award-winning prose 
of Infocom* interactive fiction. 


Screen shown ts for the Commodore 128 version. 
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` Extra space for a stand AU controller 
EXT and RCV Adapters {interfacing Computer & Chassis With Slots)...$ 449 
Tape Back-up (With Controller & Cable)....$499 


ORDER TOLL FREE: (800) 826-0267 
In California Call (408) 434-0877 
SOURCE ELECTRONICS CORP. 
2380 Qume Drive, Suite A 
San Jose, CA 95131 


Telex: 279366 


0Р12/0'#— 
High 
Performance 
100% AT 
Compatible 
Motherboard. 


True Zero Wait-State design increases 
throughput up to 30% over competing 
products. 

The DP12/0 design is optimized for 
demanding engineering and scientific 
.8.0. AutoCAD, Fortran. 


applications. , 


• 8/12 MHz Zero Wait-State 80286-12 
CPU — Fastest ‘286 performance 
available. 

e 1 MbyteCMOS Zero Wait-State RAM. 

е 80287 Math Co-Processor socket 
with independent clock allows full 
10 MHz 80287-10 operation. 

е ZyMOS РОАСН/АТ CMOS chip set 
reduces chip count for improved 
reliability and reduced power 
consumption. 


DISKS PLUS 


Microcomputers & Peripherals 


DISKS PLUS, INC. 
356 Lexington Drive 
Buffalo Grove, IL 60089 
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Fax: (408) 434-0539 


° 8 expansion slots (6-16, 2-8 bit) 
with 8 MHz 1/0 clock to ensure 
reliable expansion board operation. 

e AWARD BIOS with built-in setup 
utlility. 

e Quiet, fully socketed, multi-layer 
board design. 16 MHz ready. 

e CMOS Clock Calendar/Configuration 
File. 

e Keyboard Controller. 

• Made in U.S.A. 

• One Year Warranty. 


Trademarks: IBM PC-AT, International Business 
Machines Corp.; AutaCAD, Autodesk, Inc.; 
Poach/AT, ZyMOS Corporation. 

0Р12/0, Disks Pius, inc. 


Telex: 650 249 2139 MCI UW 
Fax: (312) 537-8331 
Technical and more info: 
(312) 537-7888 

To order: 

1800752-DISK, EXT. 100 
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programming language and provides full lexical closures and 
procedures used as first-class data objects, tail recursion, and 
continuations. This gives you the ability to write programs in 
an object-oriented manner. Toolsmith is a software system that 
extends the base of the MacScheme language to make it 

easier to write programs for the Macintosh. 

Toolsmith provides high- and low-level interfaces to the 
Macintosh Toolbox. The high-level interface consists of classes 
of objects that package standard behavior for simple menus, 
windows, editors, and scrollers. For example, a window object 
knows how to display and move itself on the screen. 

The low-level interface to the Macintosh Toolbox consists 
of a library of Scheme versions of data definitions and Toolbox 
traps. They are organized according to the volume and 
chapter number in which they appear in /nside Macintosh. The 
source code for Toolsmith is included with the package. 

Toolsmith also provides a programmable interrupt system 
that converts the Macintosh programming model from a 
polling model to an interrupt model. Toolsmith's event 
handler lets you construct objects that respond to their own 
events without having to rely on other parts of the program. 
This separation of event-handling routines from the 
development environment lets you debug your applications 
without leaving the environment. 

Toolsmith supports concurrent programming. Task 
switching is scheduled by an interrupt handler for null events. 
You define the tasks you want scheduled and set a variable 
that determines how long each task will run before it is 
suspended and the next task is run. Support for critical 
sections is provided. 

À programming example for a text editor is included with 
the package to illustrate some of the features of Toolsmith. 
Menu objects are created for the Apple, File, Edit, and Style 
menus with Toolsmith's make-menu procedure. Object- 
oriented techniques are illustrated with a make-document 
procedure that inherits the behavior of a window object, adds 
some behavior of its own, and passes handling of events 
inside the window to an editor object. À concurrent task is 
created to blink the insertion point in the active window. 

I created stand-alone byte code and native code versions of 
the text editor example and compared their speeds running on 
a Macintosh Plus. In the byte code version, a 2-to-3-second 
pause occurred between clicking on the menu selection and 
having the menu pop up. The native code version's menus 
took about a half second to pop up. 

MacScheme + Toolsmith contains a source code debugger; 
a graphics library for drawing rectangles, circles, ovals, lines, 
and points; and a snapshot facility for saving the current state 
of your environment. By combining the interactive nature and 
power of the Scheme programming language with a good 
interface to the Macintosh, an applications builder, and native 
code compiler, Semantic Microsystems is striving to provide 
a good environment for developing applications that run at an 
acceptable speed. 


--Еуа White 
The Facts: 
MacScheme+Toolsmith Semantic Microsystems 
$395 4470 Southwest Hall, Suite 340 
Beaverton, OR 97005 
(503) 643-4539 
Requirements: 


Apple Macintosh, Macintosh Plus, Macintosh SE, 

or Macintosh II; 1 megabyte of RAM; 800K-byte floppy 
disk drive. 

Inquiry 858. 
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Uncommon Screens 
f you program in C, take a few YOU ARE ALWAYS IN CHARGE | 


moments to learn how Windows for Control functions that you write and attach to fields 
Data can help you build a state-of-the- and/or keys can read, compare, validate, and change the 
art user interface. data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, peor almost any task you can imagine. 


М Create and manage menus, data-entry forms, context- 
sensitive help, and text displays — all within windows. 

М Provide a common user interfacefor programsthat must 
run on different machines and operating systems. 

МЇ Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 


Our windows will open doors to 
new markets for your software. 
High-performance, source-code- 
compatible versions of Windows 
for Data are available for PCDOS 
(OS/2 soon), XENIX, UNIX, 
and VMS. PCDOS versions are 


Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en- 


try from lists of choices, scrollable fully compatible with Microsoft Windows, Top-View, 
regions for the entry of variable and DESQview. No royalties. 
numbers of line items, and an ex- 
clusive built-in debugging system. You owe it to yourself to try Windows for Data. If not 
satisfied, return for a full refund. To order, or for a FREE 
= NOWALLS — DEMO, call (802) 848-7731 x 51. 
| Telex: 510-601-4160 VCSOFT FAX 802-848-3502 


If you've been frustrated by the limitations of other 
screen utilities, don't be discouraged. You won't run into 
walls with Windows for Data. Our customers repeatedly x 
tell us how they've used our system in ways we never Creative 
imagined — but which we anticipated by designing Win- 
dows for Data for unprecedented adaptability. You will Software 
be amazed at what you can do with Windows for Data. 21 Elm Ave., Richford, VT 05476 
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Personal computers, like 
automobiles and yachts, are 
much more rewarding when 


they're operating at high speed. 


And, as with cars and 
boats, there's more than one 
way to get your PC moving. 

You can, for example, buy 
an expensive piece of hard- 
ware with "turbo" or "accel- 
erator" in its name. 

Or you can buy an afford- 
able piece of software with 
“Norton” in its name. 

Because the same Peter 
Norton who brought you 
the indispensable Norton 
Utilities" now brings you 
the Norton Commander.” 

And what is the Norton 
Commander? 

Its a power user's PC 
control program that lets you 
cruise through your data 
with the greatest of ease. 

While taking the hard 
work out of working with a 
hard disk. 

Directory assistance. 
With the Norton Commander 


at your command, you can see 
your way through a sea of data 


faster than you can say "point 
and shoot? 

A compact pair of pop-up 
directory windows put your 
files—and a fleet of file man- 
agement functions—at your 
fingertips. 


need hard 


LETS YOU TAKE CHARGE (SD an MANAGER. 


aa 


You can list your files any 
way you like them—by name, 
extension, size or date. 

You can scroll through 
them or page through them. 

Or use the special speed- 


search command to find them 


even faster. | | 
You can also inspect, edit, 


move, rename, delete, copy and 
whip your files into shape—at 


the stroke of a key or the 


you 
Wale 


speedup your PC? 


nudge of a mouse. 
Automatic 
pilot. 

Running your pro- 

grams is a breeze. 

Especially when you 

take advantage of our 

custom user menus. 

Or, if you want to 

take a convenient short 
cut, just point to your 
data and fire away. 

The Norton Com- 
mander will find and run 
the matching program. 
Automatically. 

How much memory 
does it take to work all of 
these wonders? 

As little as 10K. 

So it's no wonder the 
Infoworld Review Board 
found the Norton Com- 
mander so memorable. 

“Tops in its class; 
they said. "Loaded with 
useful features" that pro- 
vide "a new level of conve- 
nience for MS/DOS users? 
"The more we used it, the 
more we liked it? 

You will, too. 

Unless, of course, you'd 
rather not operate in the fast 
lane. 


Peter Nortn- 


COMPUTING 


Designed for the IBM*PC,PC-AT and DOS compatibles. Available at most software dealers, or direct from Peter Norton Computing, Inc.,2210 Wilshire Blvd. #186, 
Santa Monica, СА 90403. To order: 800-451-0303 Ext. 40 (VISA and MasterCard welcome). MCI Mail: PNCI. Fax 213-453-6398.© 1987 Peter Norton Computing. 
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FIRST IMPRESSIONS 


Gregg Williams 


HyperCard 


HyperCard extends the Macintosh user interface 
and makes everybody a programmer 


any people are confused by 
M Apple's new program, Hyper- 

Card. If you ask six different 
HyperCard users what it is, you might get 
answers like these: 

"I don't know, exactly," person A 
says. " But I started playing with it, and I 
found I could keep my address book in it. 
I also keep my appointment book and to- 
do list with it. You can get from one of 
these things to another just by clicking on 
a little picture of it.” 

Person B is more certain. "It's some- 
thing you havetohave on disk to run these 
commercial programs they call 'stack- 
ware.’ I use it to run this really great per- 
sonal finance program I bought at a com- 
puter store. " 

“It lets you write your own programs,” 
says person C. “I just wrote one that 
spells out words when my daughter clicks 
on them with the mouse.” 

Person D publishes an in-house news- 
letter. “It’s really helped me organize my 
Macintosh clip art. I can link related 
pieces of artwork together—and it can 
findthem very fast.” 

"Im a teacher," says person E. “1 
bought a stackware program that controls 
a laser disk with all the images from the 
National Gallery of Art. I can't program, 
but I can rearrange the images in the 
order I want for my class.” 

"Our company writes Mac software,” 
person F says, “апа we just canned a prod- 
uct we were working on—mostly because 
HyperCard already does the same thing. 
HyperCard's not too great on database 
management, though, so we're adding 
some new commands to HyperCard that 
will make it better for that. I guess we'll 
end up marketing it as stackware. ” 

Because HyperCard can be such dif- 
ferent things to different people, it is hard 
to describe it accurately. To quote 
Apple's press release, "HyperCard is a 


personal toolkit that gives users the 
power to use, customize, and create new 
information using...text, graphics, 
video, music, voice, and animation. In 
addition, it offers an easy-to-use English- 
language-based scripting language 
[called HyperTalk] that gives users an 
opportunity to write their own pro- 
grams.” Apple calls it system software, 
meaning software that doesn’t do any- 
thing by itself, but which must be present 
to provide support for other programs. 
Some third-party software developers 
call it unfair competition that destroys the 
market for their products. Both groups 
are partly right—and partly wrong. 

Apple intends to make HyperCard as 
much a part of the Mac as a one-button 
mouse or a desktop with icons on it. To 
do this, they are bundling HyperCard 
free with every Macintosh Plus, Mac SE, 
and Mac II they sell (you need at least 1 
megabyte of memory, the 128K-byte 
ROM, and either two 800K-byte floppy 
disk drives or one floppy disk drive plus a 
hard disk drive). Current Macintosh 
users can buy HyperCard (four disks and 
a manual) for $49. 


Overview 

You can think of HyperCard as a stack of 
3-by-5-inch index cards. A group of re- 
lated cards and the file that contains them 
are collectively called a stack. You will 
also hear such a file being called “stack- 
ware" because, with HyperCard as an 
engine "underneath" it, a stack looks 
exactly like your average Macintosh ap- 
plication. А card can contain text and 
graphics in very rich combinations, and 
information can belong to either the en- 
tire stack or a single card. 

HyperCard stores text in fields, which 
can be any of several types. A field con- 
tains text of one font, size, and style. The 
bad news is that you can't alter the font, 


size, or style of individual words or sen- 
tences—all the text in a field must be the 
same. The good news is that one of the 
field styles is a scrolling text window, 
meaning that any HyperCard "card" can 
hold as much text as you want. 

Another important element of a card is 
that it can contain buttons. Yes, these 
look like the same buttons you find 
throughout all Macintosh applications: 
rounded-rectangle buttons, radio but- 
tons, check boxes, and so forth. Things 
happen when you click a button—any- 
thing from going to the next card to re- 
turning to the Home stack (a "Grand 
Central Station" within. HyperCard that 
you can always return to—see figure 1) to 
playing a piece of music or a digitized 
voice file. Buttons, which always have a 
rectangular “active area,” can also be in- 
visible (Apple calls them transparent); 
these can affect the stack's behavior 
without the user ever knowing that 
they're present. 

Cards are 342 pixels high by 512 pixels 
wide—the same size as a Mac Plus 
screen—and contain any graphics and 
text you want. Through powerful extensi- 
bility built into HyperCard itself (dis- 
cussed later), you can also attach anima- 
tion, sound, and music to a card, and you 
can control just about any device that you 
can connect to a Macintosh. 

The “About HyperCard. . .” box is two 
screens long and filled with names, but a 
few stand out. HyperCard is the brainchild 
of Bill Atkinson (creator of the Mac’s inter- 
nal QuickDraw code and of MacPaint), 
with additional programming and support 
by Dan Winkler (HyperTalk), Carol 

continued 


Gregg Williams is the senior technical 
editor of Features at BYTE magazine. You 
can reach him at One Phoenix Mill Lane, 
Peterborough, NH 03458. 
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Kaehler (helpfiles), TedKaehlerand Mark 
Lentczner (sound support), Adam Paal 
(printer support), and Chris Espinosa and 
Mike Holm (product managers). 

To make HyperCard practical in terms 
of size and speed, Atkinson developed 
proprietary algorithms for quick text 
searching and for the compression and 
decompression of graphic images. As an 
example of how fast it is, I created an 
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"address book" stack with 4277 ad- 
dresses and phone numbers on it (the 
stack was 778K bytes); HyperCard found 
the desired data on the last card in the 
stack in exactly 2 seconds. 


The Six Faces of HyperCard 

Atkinson designed HyperCard so that it 
appears simple to novice users and 
powerful to sophisticated users. You can 
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Figure 1: The Home stack. Apple supplies HyperCard with 20 stacks, any of which 
you can jump to by clicking on its icon. Other cards in the Home stack contain global 
information, like your user level and the different search paths it should use when 


looking for files. 
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Figure 2: The Projects stack. This stack was created by the author to keep track of 
ongoing projects within BYTE. The two icons in the bottom corners and the four text 
fields belong to the background and are shared by all the cards in the stack. The 
"Linkl " button and "stick-on note" field belong to this card only. See figure 3 for 


an exploded view of this card's components. 


110 BYTE * DECEMBER 1987 


use HyperCard at one of five levels (with 
a sixth level available to programmers). 

At the lower levels, menus shorten and 
disappear to make HyperCard look sim- 
pler. You can.change the level you're in 
by clicking the appropriate radio button 
in the “User Preferences” card, which is 
the last one in the Home stack. 

The first level is Browsing, which lets 
you look through stacks created by 
others. It's very simple, and you can't do 
anything harmful to the stack. In both this 
level and the next, the cursor is a small 
pointing hand called the browse tool, and 
you can browse through the cards by 
clicking on icons and by using the arrow 
keys and certain command keys. 

At this and all other levels, you can also 
interact with HyperCard through the Mes- 
sage Box. When you type commands into 
the Message Box, HyperCard acts on 
them; the messages can be anything from 
go to last card to find "New York" in 
field "City" to go to stack "Projects". 

The second level, Typing, lets you add 
new cards and change the text in a card’s 
fields. One of the many simple stacks that 
Apple includes with HyperCard is an Ad- 
dress stack containing name-and-address 
cards. With a single menu selection, you 
can create a new card. Then, by clicking in 
the card’s fields and typing, you can create 
a new entry. By selecting the “Find...” 
menu item, typing in what you want to 
search for, and pressing Return, you can 
search for any name and address. If you 
click on the small telephone icon by the 
phone number on the card, HyperCard 
will even dial the number for you. 

Things get interesting in the remaining 
four levels (Painting, Authoring, Script- 
ing, and what I call Metascripting) so 
much so that I’m devoting entire sections 
to them below. But first, let’s look more 
closely at the components of a card. 


Card Layers 
Cards are more complicated than they ap- 
pear. Pictures (MacPaint-like images), 
buttons, and fields may belong to both a 
shared background and an individual 
card. Items thatbelong to the background 
appear on and are shared by every card 
using that background. Those that belong 
to the card itself are on that card only. 
Take, for example, a simplified ver- 
sion of the Projects stack that I created to 
keep track of manuscripts coming in to 
BYTE (see figure 2). The article num- 
ber, author, and notes fields are back- 
ground fields, as are the address-card and 
return-arrow buttons on the bottom row, 
so they will be present on each card in 
this stack. (The Projects stack uses only 
one background, but stacks can contain 
cards that use different backgrounds.) On 
continued 
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U.S. Patent Office 
1840 Pennsylvania Avenue 
Washington, D.C. 20301 


Sirs, 


Based on the accompanying documents, I formally request a patent for 
the manufacture, sale and licensing of "Food for Thought," a series 
of edible, educational "magazines" for children printed on sheets of 
dried fruit. Below, please find a complete chronological diary of 
the inception, development, and testing of this product: 


- July 14, 1986 - Observed neighbor's son chewing on children's 
book; after talking with neighbor, discovered that he had 
never seen or heard of an edible children's took. 

= August 1, 1986 — Surveyed market to see what is available in 

the way of edible books of any sort; found out that there із 

no such category in either book stores or food stores. 

August 28, 1986 - Produced prototype; working name "Edi- 

Books"; used food coloring to write text; some blurring 

problems, worked on consistency of dye. 

- October 1, 1986 - Results of first laboratory test encourag- 
ing; new formula had no effect on taste, texture or nutri- 
tional value of fruit. 


Crawford, MCFarland & Heckler 


2800 Samson Street. Ptyladelphia, РА 19132 O (215) 555-7284 


Attorneys at Law 


October 10, 1986 - Sent samples for Food and Drug 
Administration approval; also sent samples to independent 
laboratory for further testing. 


- October 15, 1986 - Independent laboratory testing successful; 


entire process had no ill effects on the dried fruit "paper". 
October 3l, 1986 - Delivered samples to marketing consultant 
in preparation for upcoming meeting. 

December 10, 1986 - Met with marketing consultant; estimated 
sales potential in the high seven figures for the first year; 
left an agreement with payment options. 

December 15, 1986 - Contacted three package design firms; 
mailed existing materials, samples, and confidentiality 
agreement. 

Oecember 27, 1986 ~ One design firm called and backed out of 
project; cited potential conflict with educational book group 
client. 

December 29, 1986 - Officially changed name of product to 
"Food for Thought." 


Jan 2, 1985 


Initial idea: first attempts at printing story. 


Jan 22 - 
Redefined formula for dried fruit. 
Shopped for food processing plant. 


Feb 15 - 
Researched market - no direct competition. 


Feb 21 - 


Registered letter to self; 
contents: sketches, specs. bids, names, formulas. 


Mar 27- 
Sent samples to Food & Drug Admin. for tests. 


Sep 19, 1986 Safety tests initiated; 


insurance research started. 


Sep26- . 
Registered name and trademark 
for product: "SMART SNACKS.” 


Oct 11 - 


Financial backing obtained. 


Oct 26 —sarety test results back: 


package design approved. 


Nov 17 - 


Market reseach results back; 
insurance coverage oblained. 


Dec 9 - 


Contacted patent atlornev; 
met with three ad agencies 


Dec 11 - 


Delivered samples & documentation to attorney, 


Dec 27 - Presentation ta Board of 
Examiners and Offices of Patents. 


U.S. Patent Осе 

1840 Pennsylvania Avenue 
Werk ington, D.C., 20301 
September 7, 1987 


Dear Sirs, 


ith the attached notes and drawings 
as background. | am officially seek- | 
ing a putent for the manufacture, 
Sule and ficensing of the product 
"SMART SNACKS," rhe edible 
"hooks" thut help kids grow 
intellectually and physically. 


"SMART SNACKS" ше 
children 's stories printed on pages of 
dried fruit, sg и child сан eat one 


after he or she reuds one. 


My client conceived, developed and 
te ted this unique product benween 
штпығу 2, 1985 апа December 26, 
1986. The chronological details are 
contained elsewhere іл this doci- 
ment. The timeline for the progesy 


is presented here: 


See your OKIDATA dealer today 
or call 1-800-OKIDATA, Ext. 22. 


an OKI AMERICA company 


We put business on paper. 
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REGISTERED TRADEMARKS: OKIDATA, Oki America. Inc,. 
Marque déposée de Oki America, Inc.; LaserJet and 

LaserJet Pius, Hewlett-Packard, Inc. TRADEMARKS: 
LASERLINE, Oki Electric Industry Co. Ltd.; 

LaserControl, Insight Development Corp. 


Circle 210 on Reader Service Card 


the other hand, the “Link!” button and 
the "stick-on note" field belong to this 
card only. 

Figure 3 shows the different layers of 
the Projects stack. As you can see, each 
button and field is in a sublayer that has 
its own identification number—the button 
or field closest to the picture is always 
numbered 1, and buttons or fields closer 
to thetop layer are numbered 2, 3, 4, and 
so on. Depending on their properties, 
items that are in higher layers will cover 
lower ones, and they will also intercept 
mouse movements and clicks. 


Painting 

Bill Atkinson was certainly not going to 
create a painting subsystem within Hy- 
perCard without making some improve- 
ments to the tool set in his original Mac- 
Paint. HyperCard makes a palette of 
painting tools available when your user 
level is Painting or higher. Figure 4 
shows the Tools and Patterns menus, both 
of which you can access from the menu 
bar or “tear off" and place conveniently 
on the screen (this new feature is espe- 
cially useful on the Mac II or any Mac 
with a large display). 

The Painting subsystem contains a num- 
ber of new tools (like the regular polygon 
tool in the bottom center of the Tools 
menu) and new capabilities (like the ability 
to rotate and flip lasso-selected shapes). 


Objects belonging 
to this card only 
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There are too many to mention here, but 
they are useful and deserve study. 

Because the visible card image results 
from multiple layers of items, Atkinson 
had to create a more complex bit map that 
stores images using multiple bits per 
pixel. A pixel is no longer limited to the 
values of black and white; it can now also 
be transparent. So, for example, you can 
hide background details by painting over 
them with white in the card layer, and you 
can reveal the image underneath by eras- 
ing what looks like a blank (white) area. 


Authoring 

At the Authoring level, you can interact 
with buttons and fields in several ways. 
First, you can cause a button to point to 
any other card in any stack accessible 
from your Macintosh (even stacks on re- 
mote file servers); Apple calls this /ink- 
ing cards. Second, you can reuse pre- 
defined buttons that are supplied with 
HyperCard. Third, you can manipulate 
buttons and fields by clicking on them 
with the button and field tools, respec- 
tively (available from the Tools menu, 
shownin figure 4). 

As an example of using a button to link 
your current cardto another one, let's say 
that [ need to get to my to-do list when- 
ever I talk to, for instance, Roseann Lar- 
kin. I can easily create a button for her 
Projects card as follows: 


Field 1 


Button 1 


Graphics (in this 
case, none) 


Field 3 (Notes field) 


` Field 2 (Author field) : 


Stack 
background 


Field 1 (Article field) 


Button 2 (Return button) 


Button 1 (Address button) 


Graphics 


è [ go to her card and select “New But- 
ton" from the Objects menu. HyperCard 
gives me a highlighted rounded-rectangle 
button named “ Мех Button. " 

e [ then double-click on this button, 
which gets me its Button Info box. I re- 
name the button “То Do" (see figure 5a). 
e When I click on the LinkTo button, 
HyperCard returns metothe current card 
and gives me a dialog box that “floats” 
above whatever card image I display. I 
can then go back to my Home stack, then 
to my To-Do card (which is actually card 
33 of the stack Datebook). By then, my 
screen looks like figure 5b. 

* [ finish by clicking the "This Card" 
button. This takes me back to my Projects 
card and causes HyperCard to link my 
To-Do button to the To-Do card in the 
Datebook stack. On a 2-megabyte Mac 
Plus with a SCSI hard disk drive, this en- 
tire process takes about 16 seconds. 

Now, whenever I click on this button, I 
go to the To-Do card in my Datebook stack 
(this takes about 3 seconds). If I had chosen 
the "This Stack" button above, I would 
have been linked to whatever card is card 1 
of the Datebook stack at the time the button 
is clicked (not what I wanted here, but use- 
ful in other circumstances). 

One of the most interesting button op- 
tions is the transparent style of the button. 
You can place a transparent, rectangular 
button of any size on the screen. Since it 


Figure 3: Card layers. This exploded view shows the logical units that combine to make a card. All background items are 
"under" their foreground counterparts and can be occluded by them (as is the case with the саға в "stick-on note ” field covering 


the background “Notes ” scrolling field. 


112 BYTE * DECEMBER 1987 


bmi HOP ae uy Apgew РЇ 


ЕСТЕ 


Mun Tu E 55a 


THL ATA! 
Bn PE 


47CTSU-2 


United States О One Year $22 Г) 2 Years $40 Name 
Сапада/Мехісо (П One Year US. $25 Address 
Europe Г) $69 (air delivery), U.S. Funds enclosed 
Г) $37 (surface mail), U.S. Funds enclosed City/State/Zip 

О BILL ME. If I'm not completely satisfied with my first copy, Acct # oo Epress _ 
I'll simply write "cancel" across your invoice, mail it back, and S 

m" 1 ignature 
my subscription will be cancelled. - 
O Check Enclosed O Bill VISA CJ Bill Mastercard S 
Please allow 6-8 weeks for processing your subscription. "na 


EVIE 


dii TIPO Белес 


Ч. ATA 
UNIK TC 


47CTSU-2 
United States (О One Year $22 (© 2 Years $40 


Canada/Mexico 0 One Year U.S. $25 ГТРК 
Europe O $69 (air delivery), U.S. Funds enclosed 


О $37 (surface mail), U.S. Funds enclosed City/State/Zip 


[] BILL ME. If l'm not completely satisfied with my first copy, Acct.” 
ГЇЇ simply write "cancel" across your invoice, mail it back, and 
my subscription will be cancelled. 

О Check Enclosed О Bill VISA Г1 Bill Mastercard 


Signature 


Please allow 6-8 weeks for processing your subscription. 


NO POSTAGE 
NECESSARY 
IF MAILED 


BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 201 PISCATAWAY, NJ 


POSTAGE WILL BE PAID BY ADDRESSEE 


BYTE 


Subscription Dept. 
PO. Box 6807 
Piscataway, NJ 08855-9940 


UNITED STATES 


NO POSTAGE 
NECESSARY 
IF MAILED 


BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 201 PISCATAWAY, NJ 


POSTAGE WILL BE PAID BY ADDRESSEE 


ЕСТЕ 


Subscription Dept. 
P.O. Box 6807 
Piscataway, NJ 08855-9940 


IN THE 
UNITED STATES 


HYPERCARD 


is invisible, you can see through it to 
whatever graphics, buttons, and fields 
are underneath. You can do some amaz- 
ing things with this. For example, Apple 
supplies a Clip Art stack with invisible 
buttons over various subareas. The result 
is that you can click on a hat in the image, 
for example, and the invisible button 
takes you to the next image with a hat in 
it. There's no magic here, though; some- 
one manually linked each button to the 
next appropriate image. 

You can do more sophisticated things 
by cutting and pasting buttons from the 
“Button Ideas" stack, which contains 
several screens’ worth of useful buttons. 
(HyperCard includes 20 example stacks 
that either do something useful or give 
you resources you can use, like this stack 
of buttons.) Some buttons take you to the 
next, previous, first, last, or any random 
card in the stack. Others have names like 
“Dial,” “Sort,” and "Show Cards.” 

Finally, you can use the button and 
field tools to manipulate buttons and 
fields. Once you have selected a button or 
tool (i.e., it is enclosed in the “marching 
ants” animated outline), you can move it 
by dragging it from its middle or resize it 
by dragging it from any corner. If you call 
up its dialog box (by double-clicking on it 
or selecting the “Button Info...” or 
“Field Info...” menu items), you can 
then access a number of properties, in- 
cluding its visual appearance and its 
script (described below). 


Scripting 
Scripting is the level at which you can ex- 
amine and change the small programs, 
called scripts, that execute when you click 
a button. These scripts are written in an 
English-like language, HyperTalk, that is 
simple, elegant, and very powerful. 
Take, for example, the “Dial” button 
on cards in the Address stack. It looks for 
a valid phone number, first in a high- 
lighted section of text, then in the Mes- 
sage Box; it then jumps to the Phone 
stack, dials the number, and returns. The 
script that does this is: 


on mouseUp 
get the selection 
if 11 is empty then ask "DialA 
what number?" 
if it is not empty then 
push this card 
visual effect zoom open 
go to stack "Phone" 
dial it 
pop card 
end if 
end mouseUp 


The script is largely self-explanatory. 
The on mouseUp...end mouseUp pair 
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Figure 4: HyperCard on a big-screen Macintosh. If youhave a display screen that 
is larger than а HyperCard card (this image comes from a Mac П), the card appears 
in a fixed-size window, and you can use the extra space to show the Message Box 
(bottom center), the Tools menu (top right), and the Patterns Menu (bottom right). 
The last two items, new to the Macintosh, are “tear-off menus” that can be called 
from the menu bar, as usual, or from an arbitrary position on the screen. Note that 
these three windows and the HyperCard window "float " above the background and 


can overlap. 


specifies when the enclosed commands 
are to be executed; the mouseUp event 
occurs when you release an already- 
pressed-down mouse button. The vari- 
able 1t contains the result, if any, of the 
previous command. The push command 
saves your place before you go to a new 
stack, and pop сага returns you. The 
visual effect command is a nice touch 
that lets you specify one of 17 visual tran- 
sitions from one card to the next. 


Inside HyperTalk 

HyperTalk scripts are event-oriented: 
They execute when a certain event 
occurs. Some events are generated inter- 
nally (like idle, which is generated when 
nothing else is happening).. Others are 
generated when the user presses a key 
(tabKey), manipulates the mouse 
(mouseDown), or chooses a menu entry 
(newField). In addition, scripts them- 
selves can generate events (doMenu 
"Delete Card"). 

Actually, these "events" ripple through 
HyperCard as messages. When a mes- 
sage is generated somewhere within 
HyperCard, it searches through the 
scripts of selected objects and stops when 
it finds a region of code (called a message 
handler) that it satisfies. There are five 
kinds of objects in HyperCard—stacks, 


backgrounds, cards, buttons, and 
fields—and each of them can have its own 
script. 

If an object gets a message it doesn't 
understand, it passes the message to an- 
other object according to the hierarchy of 
HyperCard objects. Ignoring the shaded 
boxes for the moment, figure 6 shows the 
order in which a message searches for a 
message handler that it will satisfy. In the 
most common case of a mouse event, for 
example, its message searches first the 
button or field it was over when it oc- 
curred, then the card containing the but- 
ton or field, then the card's background, 
the card's stack, the Home stack, and, fi- 
nally, HyperCard itself. If none of those 
recognize the message, HyperCard is- 
sues a dialog box that says Can't under- 
stand « message name >. 

These elements make HyperTalk a 
simple object-oriented language (OOL). 
It operates on different kinds of objects 
that interact by sending each other mes- 
sages. The HyperTalk message handlers 
are equivalent to an OOL’s methods, and 
the inheritance path makes it possible for 
certain objects to "inherit" message han- 
dlers from another object or to override 
them with ones of their own. Even though 
HyperTalk lacks the ability to create new 

continued 
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classes and its object hierarchy is not a 
pure OOL hierarchy, HyperTalk will do 
more to introduce thousands of people to 
object-oriented programming than previ- 
ous OOLs have. 

HyperTalk is full of commands (46 of 
them), control structures (6), functions 
(49), properties (58), constants (11), and 
operators (21); all were carefully chosen 
to work synergistically with one another. 
It includes procedures and functions with 
named parameters and local and global 
variables. All variables are stored as 
strings and interpreted as strings or num- 
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bers according to context; all named 
things are stored in a case-insensitive 
way. Variables default to being local to 
the message handler in which they occur; 
to be global, they have to be declared as 
such in each handler that wants to use 
them. 

So far, two books document the Hy- 
perTalk language. The first is The Com- 
plete HyperCard Handbook, by Danny 
Goodman (Bantam Computer Books, 
$29.95). Itis huge—720 pages—and con- 
tains both tutorial and reference informa- 
tion about HyperTalk and other aspects 
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Figure 5: Linking a new button to a destination. Every button can call up a “button 
info" dialog box (a) that allows you to modify the button's appearance and 
behavior. By clicking on the “LinkTo” button, then moving to the desired 
destination and clicking the "This Card" button (b), you can cause the new button 
(which will be renamed "To Do") to jump HyperCard to the destination when it 


is selected. 
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of HyperCard. Apple's HyperCard 
Script Language Guide is currently avail- 
able from APDA (Apple Programmer's 
and Developer's Association), 290 
Southwest 43rd St., Renton, WA 98055, 
(206) 251-6548, for $19.95. It gives 
more rigorous definitions for HyperTalk 
but contains little tutorial material. 


Metascripting 

There's no official name for this hidden, 
sixth way of using HyperCard, so I'm 
calling it metascripting because of the 
way it extends scripting (or, in other 
words, programming). Metascripting en- 
ables a Macintosh programmer to add 
new commands to HyperTalk. 

Here is how you do it: You write the 
appropriate code in C, Pascal, or assem- 
bly language, compile it without a header 
as a code resource of type XCMD (for 
message handlers) or XFCN (for func- 
tions), and paste it into the resource fork 
of your stack, the Home stack, the Sys- 
tem file, or HyperCard itself. Then, 
when you use that resource's name in a 
HyperTalk script, HyperCard executes 
the XCMD or XFCN resource with the 
same name. 

(For more information on XCMD and 
XFCN resources, contact APDA or visit 
the stackware section of any of the major 
telecommunications networks. BIX 
(BYTE Information Exchange) contains 
many interesting stacks and numerous 
technical documents in the Stackware area 
of the Listings conference. In particular, 
file XCMDINFO.PIT contains everything 
you need to know to program XCMDs and 
XFCNS in either C or Pascal.) 

Through such extensions, many people 
can use HyperCard, especially those with 
no technical background, to organize and 
manipulate any data they find useful 
sound, voice, animation, music-synthe- 
sizer data—whatever. Sources at Apple 
have also indicated that the company will 
eventually make it possible for Mac soft- 
ware developers to develop nonstack ap- 
plications that can read and write stacks. 


Technical Details 
Bill Atkinson says that he and his col- 
leagues worked hard to develop special 
algorithms to speed up the searching of 
cards, reduce the stored size of graphic 
images while maintaining quick storage. 
and retrieval times, and speed the print- 
ing of graphic images to the LaserWriter 
printer. Though Apple wants to keep 
these algorithms secret, Atkinson and 
Dan Winkler (the designer of Hyper- 
Talk) made a few comments about the 
graphics and search algorithms. 
The graphics compression routine uses 
"a family of encoding techniques" on 
continued 


y you should buy a mouse 


With no moving parts. 
OW 


EEL ПЕ гр сао TEL 
FGO ан UL BF РРА лр ытай? 


E» E 841434766 


, 
ыт. 1 5 
i BERIT 
astu NER Жек 


Ф augen Sacs, das 
faura q A aw УА { 


Several reasons. No moving parts. No problems. 
And $20 comes back to you. 

The PC Mouse has no moving parts. It is an optical 
mouse. It’s faster. More accurate. And so reliable, it's the only 
mouse with a Lifetime Warranty. Other mice, like the ones 
from IBM and Microsoft? have a rolling ball, little teeny bear- 
ings and shafts and lots of other moving parts. Which make a 
mechanical mouse less reliable. Less accurate. 

The PC Mouse gives you digital accuracy and superior 
software compatibility. PC Mouse works with any software 
package written for use with a mouse and «uite a few that 
arent. Designer Pop-up" menus come FREE with every 
PC Mouse. Designer Pop-up menus include over 20 pre- 
configured menus for the most popular software programs, 
like Lotus 1-2-3. You also get an easy to use application so 
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you can create your own menus for software prograrus not 
originally designed to use a mouse. 

The PC Mouse from Mouse Systems comes in three 
models: PC Mouse (serial), PC Mouse Bus Plus (it comes 
with a serial Bus card) and our VEW PC Mouse 
for the IBM Personal System/2.™ 

And from September 15th through the 
end of December you can get $20 back? Just 
send us your receipt, registration card and 
this ad, postmarked no later than 
midnight December 31, 1987 
and we'll send you $20. 

PC Mouse. 

No moving parts. 

No problems. 


MOUSE 
DYL EMS 


(01987 MSC Technologies, Inc. 2600 San Tomas Erpressway, Santa Clara, CA 95051 (408) 988-0211. Mouse Systems and Designer Pop-up are trademarks of MSC Technelogies, Ine. 
Personal System/2 is a trademark of International Business Machines Corp. Microsoft is a registered trademark of Microsoft Corp 
"This offer applies only to the Mouse Systems PC Mouse product brand. 
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each line of the image and keeps the one 
that encodes that line the most compact- 
ly—that is, different lines may be en- 
coded using different methods. Atkinson 
also hinted that the compression methods 
take into account adjacent pixels in the 
preceding and following lines, not just (as 
is usually the case) the adjacent pixels on 
the same line. He also said that these 


Sources of messages 


HYPERCARD 


methods have resulted in up to a 30x-size 
compression of graphic images. 
HyperCard always treats stacks as disk- 
based files. Although it uses extra memory 
to cache recently manipulated cards, it 
doesn't depend on having them in memory 
for its speed. HyperCard maintains a string 
of hint bits" (i.e., a hashed value) for each 
card and keeps that data in memory. When 
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Figure 6: Inheritance hierarchy within HyperCard. This figure shows the order in 
which messages search for a message handler that they can satisfy. Shaded fields 
denote the resource forks of certain files, where custom-defined commands and 


functions may reside. 
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it searches for a given string, it compares 
the hint-bit data of the target word with the 
hint-bit data for all the cards, retrieving and 
searching the full text of only those cards 
that might contain the target word. 


Performance 

I spent several hours creating some very 
large stacks (775K bytes to 2.78 mega- 
bytes) and manipulating them on a 2- 
megabyte Mac Plus with a Data Frame 
XP20 SCSI hard disk drive. Since I used 
the first shipping version of HyperCard, 
version 1.0.1, I believe I can legitimately 
comment on its performance. I eventual- 
ly settled on a stack that, in its most com- 
pact form, contained 792K bytes of infor- 
mation. This stack contained 973 BIX 
messages of various lengths (using a 
scrolling-text background field) and con- 
taining “‘real-world’”’ data, stored one 
message per card. 

In this stack, search times for a target 
word contained only in the last few mes- 
sages (cards 971 to 973) usually ranged 
ffom under | second to about 3.5 sec- 
onds, with most searches being in the 1- 
to 2-second range. However, in one case, 
HyperCard took 23 to 30 seconds in 
successive attempts to find one target 
word. According to Dan Winkler of 
Apple, this was probably a worst-case ex- 
ample in which the target word encoded 
to the same value as another commonly 
used word, thus forcing a large number of 
card retrievals from disk. 

You can also search for an arbitrary 
character string, but this is much slower. 
For example, HyperCard found a word in 
one of the last cards in 3.5 seconds, but 
when asked to find the word as a string of 
characters, it took 28 seconds (though 
this is still a very reasonable time for 
searching a 792K-byte file). 

Also, after creating a 2.78-megabyte 
address stack, HyperCard repeatedly 
crashed when I tried to compact it. Dan 
Winkler acknowledged that Bill Atkinson 
has found and corrected a bug in version 
1.0.1 that causes problems "only with 
very large stacks." Later versions (which 
should be shipping by the time you read 
this) will have that bug fixed. 

Although HyperCard will run on a 1- 
megabyte Mac Plus with two 800K-byte 
floppy disk drives, a hard disk drive and 
extra memory are almost essential. Hy- 
perCard and the Home stack (the only 
stack required to be present) total 427K 
bytes, and the excellent tutorial Help 
stacks (three of them) total 738K bytes. 
You need the extra memory so you can 
keep HyperCard and your other applica- 
tions constantly available through the use 
of either Switcher or MultiFinder. With 
enough memory and hard disk space, 
HyperCard is a joy to use. 


HYPERCARD 


Limitations 

HyperCard will meet the needs of many 
people, but it is not the ultimate data- 
manipulation program. Database-man- 
agement applications, for example, need 
not fear that HyperCard will make them 
obsolete. HyperCard knows only how to 
search for a single word or a character 
string; it ignores the case of words in all 
its searches, it can't search for strings 
that have wild-card characters in them, 
nor can it search for a combination of 
items (though it shouldn't be too hard to 
write a script to do that). HyperCard also 
has no built-in command to do a search- 
and-replace operation. 

Another imperfection is that, unlike 
most Mac applications, HyperCard has 
modes. For example, when you are in 
button mode (using the button tool from 
the Tools menu), you can't move fields or 
type text into them. More annoyingly, if 
you're in foreground mode, you have to 
explicitly switch to background mode to 
ensure that new buttons and fields will 
belong tothe background instead of to the 
current card. Atkinson acknowledged 
HyperCard's problem with modes, but 
he said that it has no mode problems at 
the Browsing and Typing levels that many 
novices will confine themselves to. 

Another interesting limitation is that 
HyperCard abandons the window meta- 
phor and takes over the entire screen 
(unless you're using a Macintosh with a 
large screen). Sometimes I found myself 
feeling somewhat claustrophobic and 
wanting to see more than one card at a 
time (which would be easier if cards were 
displayed through windows). Also, cut- 
ting and pasting multiple fields or buttons 
can become tedious because you can only 
cut and paste one at a time. 

Granted, HyperCard isn't perfect yet— 
but it's far closer to perfection than the 
original 128K-byte Macintoshes were 
when they first came out. One can quibble 
about minor flaws in HyperCard, but over- 
all, it's already a very useful, fast, and ele- 
gant product, and Bill Atkinson has prom- 
ised enhancements—including multi- 
colored cards—sometime in the future. 


Final Words 

Years ago, new automated dialing circuitry 
in the telephone system allowed the expan- 
sion of phone service past the limit im- 
posed by the finite number of human oper- 
ators—in effect, you became your own 
operator. HyperCard has a similar poten- 
tial: to allow the creation of a far larger 
number of useful programs than is possible 
fromthe work of a finite number of profes- 
sional software developers. We will be- 
come our own programmers, and we will 
be able to create new programs and modify 
existing ones to meet our needs. i 
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FIRST IMPRESSIONS 


by Tom Thompson 


Fast Math 


A first look at Motorola's 68882 math coprocessor 


Motorola's 68030 CPU chip has cap- 

tured the attention of the computer in- 
dustry. However, Motorola is also work- 
ing on a successor to its 68881 math 
coprocessor chip, the 68882. This new 
chip conforms to the IEEE 754 standard 
for floating-point arithmetic, and it pro- 
vides floating-point math and transcen- 


| t’s safe to say that the development of 


dental functions in hardware—the same 
as the 68881. The 68882 performs better 
while being software- and pin-compat- 
ible with the 68881. 

Through the courtesy of Trevor Mar- 
shall at Definicon Systems, I was able to 
borrow a preliminary version of the 
68882 to evaluate. I chose two different 
computer systems in which to test the 


chip: a Definicon DSI-785/16 PC plug-in 
board with a 68020 running at 25 mega- 
hertz, and a Mac II, whose 68020 runs at 
16 MHz. I first ran benchmark programs 
with the 68881 in the system and noted 
the times. Next, I powered down the sys- 
tem, removed the 68881 from its socket, 
and inserted the 68882 in its place. I then 
ran the benchmark programs again. 


Table 1: Results of the benchmark tests. All times are in seconds, with the exception of the Whetstone benchmark, which 
represents Whetstones per second. Consulair Mac C had no asin or atan functions, so the Fbench program could not be 
run. “Change” indicates the improvement in execution speed compared to the 68881. 


MAC 1 RUNNING AT 16 MHZ 


Benchmark 
Consulair Mac C/68020 
version 5.04 
68882 68881 Change 
Fbench N/A N/A N/A 
Float 2.16 2.63 +18% 
| Savage 5.12 5.43 +6% 
| Whetstone 606,060 548,790 +9% 
SLINPACK 
DLINPACK 


DEFINICON DSI-785/16 BOARD RUNNING AT 25 MHZ 


Benchmark C language 


Silicon Valley Software 
MC68020 C compiler version 2.6 


C language FORTRAN language 
Manz Aztec C Apple MPW C Absoft MacFORTRAN/020 
version 3.40B version 2.0 version 2.3 
68882 68881 Change | 68882 68881 Change | 68882 68881 Change 
5.72 715 +20% 5.52 6.25 +11% | 
1.83 2.33 +21% 0.55 0.65 +15% 
3.52 3.68 +4% | 3.35 3.42 +2% 
734,791 582,560 +21% |746,913 697,674 +7% 
254 325 +22% 
277 348 +20% | 
FORTRAN language 
Silicon Valley Software 
FORTRAN 77 version 2.6 Notes: 


68882 68881 Change 68882 68881 Change 
Fbench 3.70 4.26 +13% 
Float 0.70 0.86 +19% 
Savage 2.64 2.93 +10% 
Whetstone 1,573,977 1,270,649 +19% 
SLINPACK 87 123 +29% 
DLINPACK 102 139 +27% 


For the Definicon board, the 68020 loader | 


was invoked with the -t option, which times 
the program executed. 


SLINPACK is the single-precision version 


of the LINPACK program; DLINPACK is 
the double-precision version. 


For LINPACK tests, the time ittookthe pro- 
gram to run was measured. 
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To perform the tests, I ran a set of 
benchmark programs in C and FOR- 
TRAN, using compilers that generated 
68020- and 68881-specific code because 
no compiler that generates 68882-specif- 
ic code was available. I used the standard 
BYTE Float program and the Dr. Dobb's 
Journal of Software Tools Savage pro- 
grams to look at the 68882's basic float- 
ing-point and transcendental math capa- 
bilities. Also in C is the Whetstone 
floating-point benchmark and John 
Walker's Fbench program. The Fbench 
uses optical-ray tracing with many trigo- 
nometric functions. Finally, in FOR- 
TRAN, I used Argonne National Labora- 
tory's LINPACK programs that use 
numerous floating-point math opera- 
tions. Although the LINPACK provides a 
variety of measurements, I measured the 
programs' run time. 

Table 1 shows the results. As you can 
see, performance improved anywhere 
from a few percent to nearly 30 percent, 
depending on the program. Interestingly, 
the larger programs reported better 
times. Motorola explains that the 68882 
math functions aren't any faster than the 
68881's, but the 68882 has been de- 
signed for improved throughput. Its pipe- 
lined architecture and dual-ported regis- 
ters allow data transfers in and out of the 
chip while still performing computations. 
This makes the 68882 sensitive to the 
position of floating-point instructions 
within program code; the ideal arrange- 
ment is interleave data transfers with 
floating-point instructions. 

The larger benchmark programs hap- 
pen to have executable code interspersed 
with 68881 instructions that allow the 
68882 to operate in parallel to the CPU 
and achieve better performance. In the 
smaller programs, clusters of floating- 
point instructions have the CPU waiting 
for the 68882 to complete the previous in- 
struction before beginning the next. 

The implications of the results are 
clear: Compiler writers should design 
their compilers to generate code that 
maximizes the performance of the 68882. 
This means unrolling code loops with 
floating-point instructions and not striv- 
ing for minimum code size during float- 
ing-point code generation. 

Motorola claims that floating-point 
performance can be doubled using the 
68882 combined with the proper code. 
One thing is for sure: I detected a perfor- 
mance boost for floating-point programs 
not optimized for the 68882 simply by 
having the 68882 in the system. Ш 


Tom Thompson is a BYTE technical edi- 
tor. You can reach him at One Phoenix 
Mill Lane, Peterborough, NH 03458, or 
on BIX as "tom... thompson. " 
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SPEED UP YOUR PC/XT NOW 


You know that SPEED is the only thing your PC/XT 
never has. Its brain takes too much time to think. 
Have it transplanted now with the EPC motherboard 
and your system would yield an astonishingly high 
performance, exceeding even that of the PC-AT. 


EPC is simply the FASTEST PC/XT Motherboard 
in the World that is fully compatible to all PC/XT | 
hardware and software, It's 100% designed and made 
in CANADA and absolutely not a downsize AT clone. 
EPC comes with an step-by-step installation manual 


t3 a TWO-YEARS warranty and prices only 
US$399.00 (with ØKb) 
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COMMUNICATION 
Synchronous/Asynchronous 
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DATA ACQUISITION 
Analog 1/0: 8, 12, 14 bit A/D, 
D/A, 72 Digital I/O 


RS485, Current Loop 


r а 
ку 
Mil 


WAVEFORM 
SYNTHESIZER 
Arbitrary Waveform 

Generation 


GPIB (IEEE-488) 
CONTROLLER 
GOGUA TECH 478 E. Exchange St., Akron, Ohio 44304 

(216) 434-3154 TLX: 5104042726 
INCORPORATED 4-800-553-4470 FAX: (246) 434-4409 


Digital |/O, Power Control 
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This ad is for people who 
don't know where to find Smalltalk. 
Or why. 


Today the single most important emerging software technology 

is OOPS, object-oriented programming. It's destined to dramatically 
change the way you use your personal computer. 

You'll find it doing things you never expected. 

And by people you never suspected. 


At the UCLA Medical 
Center, it sees 
patients before the 


| doctor does. 
In an emergency room in Mike McCoy, M.D., at the UCLA Medical 
Vancouver, it's saving lives Center found that he could easily interface 


Smalltalk/V with АВАЗЕШ and Post- 


through animation. Script. His application, now in use at 


What if a medical textbook could come to life? What the Clinic, turns a functional status 

if tt could show the effects emergency treatment might | questionnaire on each new patient into 

have on patients? And do it all through moving pic- a laser printed, advisary analysis for 

tures? These thoughts led Folkstone Design, Edge the doctor to review prior to seeing the 
Training & Consulting, and Inform Software in patient. A program like this would 
Vancouver, В.С, to create the first animated, inter- normally take a specialist months to 
active textbook for emergency юот technicians and produce. It took Dr McCoy less than 
in-training paramedics. They found Smalltalk/V 100 hours with 
could easily facilitate a combination of text, color Smalltalb/ V. 


graphics and animation to illustrate various 
physical processes and the results of 
medical intervention. 


NEU 


It's working on 


Florida's freeways. 
Running on ІВМ 5 new PS/2, a Smalltalk/V application 
developed by Greiner Engineerings Mike Rice, lets high- 
wa y engineers create highly sophisticated graphic analyses 
of any proposed reconstruction. So now, instead of having 
to deal uith a gridlock of Federal and State regulations, 
engineering specifications and endless calculations, an 
engineer can quickly explore alternative design strategies 
using a mouse, windows and VGA color graphics. 
Smalltalk/V requires DOS and 512K RAM on ІВМ PC/AT/PS or compatibles and а CGA, 
EGA, Toshiba T 3100, Hercules, т AT&T 6300 hic controller. А Microsoft or compatible 


mouse is recommended. Noi copy protected, dBASElI. PostScript and PS/2 аге trademarks of 
Ashion-Tate, Adobe Systems and International Business Machines Corporation respectively: 


You can find it in space. 
On a project commissioned by NASA, Пк Christine Mitchell 
at the Georgia Institute of Téchnology chose to use 
Smalltalk/V as an integral part of a new man-machine 
interface. The application, written in Smalltalk, continually 
momtors the commands of the Satellite Network Operator 
the state-of-the-network and the overall mission plans. 

| 7 NASA, Smalltalk/V means 
real-time. Real OOPS. Real results. 
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_It’s tracking 
white-tail deer on 
the Barrier Islands 

of Georgia. 

Dr Lee Graham, a National Park Service 

ecologist chose Smalltalk/V to write an appli- 

cation to help manage the white-tail deer popu- 
lation on the Barrier Islands of Georgia. Dr. Graham 


It's making headlines in Arizona. 
When Digital Composition Systems sat down to build an 
electronic typesetting system, they had three major requirements. 


found that Smalltalk/V, with its visual interface and It had to have the most advanced user interface. It had to be fast. 
class structure, 15 a perfect tool to graphically simulate And, it had to be able to turn untrained personnel into high quality 
the complex, ecological interactions of natural systems. typographers. Of all the languages 1n the world, they chose Small- 


talk/ V The result is the Signature Senes, recognized and reviewed 
by The Seybold Report. Its now marketed by Digital Composition 
Systems and one of the largest digital typesetting firms in the 
world, Varityper AM International. 


What thousands of people And it's easy to learn. It comes Or, write to Digitalk, Inc., 9841 Airport 
have found is OOPS. complete with a tutorial that's the Blvd., Los Angeles, CA 90045. Then 
Object-Oriented Programming (OOPS) best introduction to OOPS available. ^ discover all the great things you сап 
is programming by defining objects, smalltalk/V also has a few other do with your PC and Smalltalk/V. 
their inter-relationships and their features worth noting. Like a user- 
behavior. Objects can represent both extendable, open ended environment. 
real-world entities like people, places, Source code with browser windows 

| or things. They can also represent for easy access and modification. 
useful abstractions such as stacks, A huge toolkit of classes and objects 


sets and rectangles. for building a variety of applicatic-~ 
OOPS models the A sophisticated source-level деби; 
way you think and the Object-oriented Prolog integrated 
way things really are.It with the Smalltalk environment. / 
lets you solve problems —— bit-mapped graphics with bit and 
by breaking them down form editors, just to name a few. 
into easily handled Then, theres its unbelievable 
sub-problems and their price of only $99.95. (Optional ар 
inter-relationships. The cation packs at $49.95 include 


solutions you come up Communications, EGA/VGA Col 
with can be re-used to апа Goodies.) 
solve new problems. And it has a 60 day, money-ba 
Ultimately OOPS makes guarantee. | l 
programming a simple, With all this to offer, it probak 
logical process of building on the wont come as a surprise to you 
work of others. that more people are solving mor 
problems with Smalltalk/V than 
Why thousands more any other OOPS. 
are finding their way to See your nearest dealer 
Smalitalk/V. today for your own Small- 
First of all, Smalltalk/V makes OOPS _ talk/V. Or, order it direct 
easy. with MasterCard or Visa 


It’s also fast. In fact, it’s the fastest at (800) 922-8255. 
OOPS programming available on a PC. 


*Now that you've found us, write us. Tellus some o: uic. | 
Circle 85 on Reader Service Card great things you're doing with Smalltalk/V. You could be in our next ad. 


GROUP REVIEW 


High-Speed 


Memory Boards for ATs 


When you decide to upgrade the 
memory in your computer, 
makers of add-in memory 

boards for IBM PC ATs and 
compatibles give you an im- 
pressive array of cards to 

choose from. These boards dis- 

tinguish themselves by the size and type 
of RAM chips they use, the way the mem- 
ory is accessed (expanded versus ex- 
tended), the speed at which they operate, 
and the applications they support. 

I reviewed 15 add-in memory cards for 
ATs and compatibles to identify these dif- 
ferences. These boards have two things in 
common: They provide memory (ex- 
panded, extended, or both) beyond the 
640K-byte threshold, and they are de- 
signed to work in AT compatibles run- 
ning at speeds above 8 megahertz. 

The testing for this review was per- 
formed with an ATronics International 
AT clone (Eden BIOS) running at 12 
MHz, with one wait state and 1 megabyte 
of motherboard memory (640K bytes of 
conventional memory and 384K bytes of 
extended memory). The machine is an 
ordinary AT clone in all other respects— 
EGA card, parallel/serial adapters, and 
fixed/floppy disk controller. 

For software, Lotus 1-2-3 (version 
2.01) and the expanded-memory device 
driver supplied with each card were used 
for those boards supporting expanded 
memory. I used Microsoft's RAM- 
Drive.SYS (bundled with version 1.03 
of Microsoft Windows) to test each 
board's extended memory. Finally, I 
used two CPU-intensive programs to test 
each board's effect on overall processor 
speed. Tables 1 and 2 show the results 
of the evaluations—table 1 for hardware 
and software characteristics, table 2 for 
benchmark test results and price in- 
formation. 


Barry Nance is a computer programmer 
and moderator for the Technology Group 
on BIX. He can be reached at 900 Asylum 
Ave., Hartford, CT 06105, or on BIX as 
"barryn. " 
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Barry Nance 


Upgrade your AT 


or clone's memory without 
downgrading performance 


Three Kinds of Memory 

Currently, three kinds of memory are 
found in AT machines: conventional, ex- 
panded, and extended. 

Conventional memory is memory that 
DOS manages and in which applications 
programs run. It's limited to 640K bytes. 
Both the ROM BIOS and DOS are coded 
to use this memory in real mode. 

While in real mode, CPU addresses 
are limited to a length of 20 bits, giving 
an address range of 1 megabyte. The 
memory from the 640K-byte boundary 
up to the 1-megabyte threshold is called 
system memory and is reserved for things 
like video-display buffers and the ROM 
BIOS code itself. 

Expanded memory (EMS) is still real- 
mode memory, but it provides usable 
memory beyond the 640K-byte threshold 
through a mechanism known as bank 
switching. А “window” in an unused 
portion of the system-memory area is 
used to hold one segment or another of 
memory for an application to use. The 
standards and conventions for using this 
window properly are detailed in the docu- 
ment The Lotus/Intel/ Microsoft Ex- 
panded Memor y Specification. 

Release 2 of Lotus 1-2-3 is an applica- 
tion that uses expanded memory. Xenix 
and OS/2 are operating systems that do 
not use expanded memory. 

Enhanced Expanded Memory Specifi- 
cation (EEMS) is a memory specification 
designed by AST/Quadram/Ashton-Tate. 
It also provides a bank-switched window 
through which specially written soft- 
ware, like Quarterdeck's DESQview, 
can exceed the 640K-byte barrier. 

Extended memory starts at the 1- 
megabyte boundary and extends as far as 
16 megabytes. Since it takes a 24-bit ad- 
dress to access memory in this range, the 


80286 CPU in an AT (or clone) 
must be switched into what's 
called protected mode in order 
to use extended memory. Ex- 
amples of applications that can 
switch into protected mode to 
use extended memory include 
Framework II, AutoCAD, the VDisk 
RAM disk, and Xenix. 


The Boards 

When looking for a memory board for 
your system, you should keep in mind a 
number of basic considerations. Table 1 
shows the variations among the boards in 
the following areas. 

Installed Memory: The amount of 
memory on the board as shipped to 
BYTE from the manufacturer. 

Maximum Memory: Many boards are 
capable of holding a maximum of 4 
megabytes of RAM. The Limbo I, RAM 
2000, MemoPlus AT, and AT Mega 
Memory have a maximum capacity of 2 
megabytes. The JustRAM-AT and AT__ 
Meg will each support 8 megabytes, and 
the Elite 16 and Captain 286 will hold a 
full 16 megabytes, the most memory that 
can be used in an AT or clone. Depending 
on your memory requirements, more 
than one board may be necessary to satis- 
fy your needs. 

You should also note that memory- 
board manufacturers sometimes have a 
full line of memory-board products. If 
you see an item here that seems like what 
you want except that it doesn't hold 
enough memory, check with the manu- 
facturer—the company may have a prod- 
uct that is similar but that can put more 
RAM on the card. 

Piggyback: The Elephant, BocaRAM 
AT, AboveBoard 286, and JustRAM-AT 
support piggyback memory modules that 
plug into the memory card itself. The 
ability to increase the memory on the 
card in this manner becomes an impor- 
tant consideration if you're cramped for 
slots and the piggyback board adds too 
much width to the memory card, causing 
it to overflow into an adjacent slot. 


Monolithic Systems refers to its piggy- 
back card for the JustRAM-AT as a 
"mezzanine card." The JustRAM-AT 
card is the only piggybacked board tested 
that does not take up two slots. 

Chip Type: RAM-chip technology is 
advancing in quantum leaps. Some 
boards use chips that probably look 
familiar (о you, a rectangular block of sil- 
icon with a double row of pins on the 
bottom, with a capacity of 256K bits of 
memory. These are noted in table ] as 
“256К dual-pin." This sort of chip is al- 
most always an item that you can add to 
the board yourself. However, for space- 
saving reasons, some manufacturers use 
256K-bit chips that have a single row of 
pins and that “stand on their side" in a 
zigzag pattern (“256K soldered ZIP" in 
table 1). 

Finally, some manufacturers use 1- 
megabit chips on their memory boards. A 
row of nine chips comes on a ribbon-size 
card that has a single row of pins. The 
chips are installed by inserting the small 
card's pins into the memory card. Often, 
acradle supports thesmall nine-chip card 
(a SIMM, or single in-line memory mod- 
ule) in place. Ordinarily, individual 
chips cannot be replaced on these nine- 
chip cards, of course—the entire row/ 
card is replaced or added as a unit. 

Chip Speed: This proved to be an elu- 
sive measure of RAM-chip performance. 
While the memory chips used on the 
boards had stated ratings ranging from 80 
nanoseconds (Elephant and Combo) to 


150 ns (BocaRAM АТ, AboveBoard 286, ` 


and AT Mega Memory), some of the 


continued 


These three boards show the 

differences in memory packaging 
available on AT-compatible memor y 
boards. From top to bottom, the Cheetah 
Combo uses fast-access-speed 256K- 

bit dual-pin RAM chips. The Captain 
286 uses 256K-bit or 1-megabit single 
in-line memory modules, and the 
JustRAM-AT is populated with 256K- 

bit ZIP memor y. 


Photos by Paul Avis 
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Table 1: Hardware and software characteristics. Pricing information was supplied by the manufacturer s. 


Company 


American 
Micronics 


Apparat 


Boca 
Research 


Cheetah 


International 


Computer 
Elektronik 
infosys 


Club AT 


Intel 


Micron 
Technology 


Monolithic 
Systems 


Newer 
Technology 


PBJ 


Profit 
Systems 


Suntek 


Tecmar 


Vutek 


Board 


Elephant 


Limbo | 


BocaRAM 
AT 


Cheetah 
Combo 


Mem-AT+ 


Maxi-Magic 


EMS 


AboveBoard 
286 


King's 


Bishop 


JustRAM-AT 


attention! 


AT__Meg 


Elite 16 


MemoPlus 
AT 


Captain 286 


AT Mega 
Memory 


Installed 
Memory 
(megabytes) 


5 


Maximum 
Memory 
(megabytes) 


16 


16 


' A piggyback board was not available for review. 


2 Vutek does not normally sell board populated with memory. The price of RAM added to the board is set by the distributor or dealer 
adding the memory. 
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Piggyback? Base 


Yes 


NO 


Yes 


Мо 


Мо 


Мо 


Yes! 


No 


Yes 


Мо 


Мо 


Мо 


Мо 


Мо 


Мо 


Ргїсе 


$420 
(OK) 


$199 
(64K) 


$225 
(OK) 


$395 
(OK) 


$469 
(OK) 


$99 
(OK) 


$545 
(512K) 


$1095 
(4M) 


$1850 
(4M) 


$1095 
(4M) 


$280 
(OK) 


$695 
(512K) 


$125 
(0K) 


$645 
(128K) 


$2792 
(0K) 


Price as Price with Chip 


Tested 


$2380 


$479 


$995 


$654 


$901 


$236 


$1095 


$1095 


$3350 


$1095 


$1280 


$695 


$399 


$2245 


Maximum 
Memory 


$2380 


$479 


$995 


$654 


$1117 


$372 


$2090 


$1095 


$3350 


$1095 


$2280 


$/850 


$399 


$8995 


Type 


256K 
dual-pin 


256К 
dual-pin 


256K 
dual-pin 


256K 
dual-pin 


256K 
dual-pin 


256K 
dual-pin 


256K 
dual-pin 


256K 
soldered 
ZIP 


256K 
soldered 
ZIP 


256K 
soldered 
ZIP 


1-megabyte 
SIMM 


256K or 
1-megabyte 
SIMM 


256K 
dual-pin 


256K or 
1-megabyte 
SIMM 


256K 
dual-pin 


Chip 
Speed 


80 ns 


120 ns 


150 ns 


80 ns 


120 ns 


100 ns 


150 ns 


120 ns 


100 ns 


100 ns 


100 ns 


120 ns 


120 ns 


120 ns 


150 ns 


Warranty 


2 years 


Lifetime 


2 years 


1 year 


2 years 


1 year 


5 years 


1 year 


5 years 


1 year 


2 years 


5 years 


1 year 


2 years 


2 years 


User 
Manual 


18 pages; 
somewhat 
technical 


35 pages; 
easy to 
follow 


50 pages; 
easy to 
follow 


66 pages; 
inconsistent 
wi setup 
program 


15 pages; 
not oriented 
to end users 


77 pages; 
easy to 
follow 


105 pages; 
easy to 
follow; 
highly 
explanatory 


29 pages; 
easy to 
follow 


30 pages; 
easy to 
follow 


32 pages; 
easy to 
follow 


17 pages; 
essentials; 
easy to 
follow 


74 pages; 
easy to 
follow 


25 pages; 
essentials 
150 pages; 


easy to 
follow 


15 pages; 
essentials 


Backfill 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


EMS 


In SW 


In HW 


In HW 


NO 


In SW 


In HW 


In HW 


In SW 


in HW 


In SW 


In SW 


In HW 


In HW 


In HW 


NO 
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EEMS Extended 384K 
Memory Offset 


No 


Мо 


Мо 


Мо 


Мо 


Мо 


Мо 


Мо 


NO 


NO 


NO 


Yes 


No 


NO 


Мо 


Yes 


Мо 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 
NO 


Мо 


Үе$ 


Мо 


Мо 


Мо 


Мо 


No 


Yes 


Optional 


Yes 


Yes 


No 


No 


Switches 
and 
Jumpers 


PAL chips; 
needs chip 
puller 


Two switch 
blocks 


Two switch 
blocks; two 
jumpers 


5 switch 
blocks 


2 switch 
blocks 


2 switch 
blocks; 
1 jumper 


None 


1 switch 
block 


2 switch 
blocks; 
1 jumper 


1 switch 
block 


1 switch 
block; 2 
jumpers 


Dial for 
board ID; 
no switches 


2 switch 
blocks 


3 switch 
blocks; 
8 jumpers 


2 switch 
blocks 


Software 


None 


EMS driver; 
Apparat utilities 


Installation aid; EMS 
driver; RAM disk; 
print spooler; RAM 
diagnostics 


Switch block setup 
program; FORCE 
(forces DOS 

to use fast memory) 


EMS driver; 
print spooler 


Installation aid; EMS 
driver; RAM disk: 
disk spooler 


EMS driver; RAM 
disk; print spooler; 
RAM diagnostics 


FOCUS EMS driver: 
RAM disk; print 
spooler; RAM 
diagnostics 


EMS driver, RAM disk; 
EMS utility; keyboard 
utility; Golden Bow's V 


Cache 


FOCUS EMS driver 
($50 option); RAM 
disk; print spooler; 
RAM diagnostics 


EMS driver; 
RAM disk 


AutoRAM memory 
manager (EMS/ 
EEMS/Extended 
memory driver) 


EMS driver; RAM disk: 


print spooler 


EMS driver, RAM disk; 


print spooler: 
RAM diagnostics; 
TecDesk Utilities 


None 


Features 
and Notes 


EMS supported only 
via separate Above 
Disk software. 


8-bit card. 


Can backfill down 
to 256K with 
fast memory. 


Chip sockets are 
gold-filled. 


Configures itself 
via software. 
Supports EMS 4.0. 


Specially designed 
for fast machines. 


32-megabyte board 
also available. 


1-year warranty 
on chips. 


Memory modules 
lack a supporting 
cradle; $1000 for 

a 2-megabyte 
upgrade. Supports 
EMS 4.0. 


Parallel/serial ports; 
$1445 for 2- 
megabyte version. 
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boards with supposedly “slower” RAM 
actually performed better than boards 
with "faster" RAM. 

This paradox is cleared up when you 
recall that both the slow and the fast 
memory chips come from the same 
manufacturing process. The “slower” 
ones are rated that way because they fail 
certain tests during quality control. 
“Faster” chips are those that passed the 
tests. (Putting faster-rated chips into a 
machine will not cause it to run faster.) 

Another consideration is that add-in 
memory is accessed via the bus, which 
can (and usually does) run at a different 
rate from that of the CPU. A 12-MHz 
CPU may access add-in memory at a bus 
speed of 8 MHz, for example. 

Warrant y: These ranged from 1 yearto 
"lifetime." Most are from 2 to 5 years. 

User Manual: Clear, step-by-step in- 
structions can save hours when you install 


the board. Most of the reviewed cards 
came with manuals that not only ex- 
plained how to set up and install the 
board, but also defined and discussed the 
differences between types of memory. 

Each manual was evaluated in terms of 
how well it would lead a neophyte 
through the process of setting switches, 
setting jumpers, installing the software, 
and (where appropriate) adding RAM 
chips to a board. 

Backfill: All the cards reviewed pro- 
vide the means to use a portion of the 
card's memory as conventional memory, 
to turn a 512K-byte machine into a 640K- 
byte machine. Cheetah's Combo is 
unique in its approach to conventional 
memory—if you wish, you can reset a 
jumper on the AT motherboard and tell 
the Combo board to act like conventional 
memory starting at the 256K-byte bound- 
ary. With Cheetah's no-wait-state option 


Table 2: Benchmark results. Explanations of ATIME and DSeg-12 are found 
within the article. In general, a lower value for ATIME and a higher value for 


DSeg-12 indicate better performance. 


Company Board 

Vutek AT Mega Memory 
Apparat Limbo | 

PBJ AT... Meg 
Tecmar Captain 286 
Cheetah Combo 
International 

Monolithic Systems  JustRAM-AT 
Newer Technology attention! 

Boca Research BocaRAM AT 
Profit Systems Elite 16 

Suntek MemoPlus AT 
Club AT Maxi-Magic EMS 
Micron Technology — King's Bishop 
Intel v AboveBoard 286 
Computer Elektronik Mem-AT+ 
Infosys 

American Micronics Elephant 


Megabytes ATIME DSeg-12 

installed 
2 1.996 892 
2 2.005 895 
4 2.035 862 
4 2.049 860 
1:5 2.055 860 
8 2.115 846 
4 2.118 842 
4 2.121 842 
0.5 2.131 842 
2 2.138 850 
1 2.210 838 
4 2.210 838 
2 2.268 836 
2 2.277 832 
5 2.280 834 


and some software supplied with the 
board, you can force programs to run in 
Cheetah’s fast (80-ns) memory and 
thereby realize some performance gains 
in the applications you use. 

EMS: Almost all the boards support 
EMS (and, in one case, EEMS). In some, 
this support is provided through software 
emulation of EMS; in others, it’s accom- 
plished in hardware. Hardware imple- 
mentation of EMS is significantly faster 
than software emulation, basically be- 
cause it’s quicker to set values in an I/O 
port than it is to move a block of memory 
into the EMS bank-switched window. 

In the case of software emulation, the 
entire board is configured as extended 
memory and the software acts as a go-be- 
tween, letting an application (e.g., Lotus 
1-2-3) see the extended memory through 
an expanded-memory window. The de- 
vice drivers that perform software emula- 
tion of EMS reside in conventional DOS 
memory, taking up valuable memory 
space there. 

EEMS: Of these 15 boards, only the 
Elite 16 from Profit Systems supports 
EEMS. In the realm of add-in memory 
cards, EEMS is rarer than EMS, al- 
though products like DESQview can 
make special use of EEMS. 

Extended Memory: Only the Limbo I 
has no provision for extended memory. 
Applications and utilities like Xenix, 
Novell NET$OS, and many RAM disks 
are written to take advantage of extended 
memory in an AT; also, of course, OS/2 
makes use of extended memory. 

384К Offset: Some AT clones come 
with 1 megabyte of RAM: 640K bytes for 
DOS use and 384K bytes of “ргеехіѕї- 
ing" extended memory (the test machine 
for this review is such a clone). The ma- 
jority of the cards tested did not have a fa- 
cility for setting their starting address at 
the 1.375-megabyte boundary, which 
means that the motherboard's 384K bytes 

continued 
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Watson®, hailed by one 
reviewer as “the premier 
voice mail station" at $498, 
is an even better value at 


$199. Watson eliminates 
telephone tag and gives you 8 
T bigsystem features like auto speed-dial, auto 
E answer, message forwarding, and built-in 300/ 
EX 1200 bps modem. For an ear-opening 
business applications demo, 


Natural MicroSystems Corporation 


PC voice mail, now only $199. 


call 1 (800) 6-WATSON (in Mass., (617) 
651- 2186). To order, call 1 (800) 533-6120 
(in Mass., (617) 655-6066). 

Credit Cards Accepted. 
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Case History #47582 | 
"With over a million lines of source 
code, MortgageFlex is probably the 


larges@application е written for 
a ; says Lester Dominick, the 
developer of this monster program for 
mortgage banking back office man- 
agement. "We probably encountered 
just about every programming chal- 
lenge imaginable, but DataFlexs pow- 
erful 4th generation programming 
language proved more than a match 
for every situation.” 


A Straightforward English-like 
Syntax 

“MortgageF lex is very easy to main- 
tain and, because of DataFlex's 
English-like structure, new program- 
mers with minimum training find it 
easy to figure out what programmers 
before them have done. DataFlex 
macro commands also take much of 
the burden off the programmers by 


*100 data files, 4,500 
fields and 1.2 million 
lines of source code. 
try that with any- 
thing but DataFlex!" 


Lester Dominick 
MortgageFlex Systems, Inc., Irvine, CA. 


Just 


automatically taking care of the 


tedious chores of index manipulation, 


screen handling, cursor positioning 
and file management. We also like 
the way DataF lex uses indexes 
because it really lets the program 
take advantage of the capabilities of 
the system and run extremely fast." 


Multi-user Capabilities for 
Today and Tomorrow 
“We chose DataFlex 4% years ago 
because of its outstanding multi- 
user capabilities and are very 
pe with the way in which 
ataFlex has been continually 
adapted to new hardware and made 
even better as technology has 
improved. Not only do DataFlex 
programs run on more multi-user 
and LAN systems than any other 
DBMS product, but do so with 
absolutely no changes in the source 
code from system to system! I don't 
have to tell you what that means to 


mi 


M 


a 
" 


р 
ta а \ 


p 


a developer with a million and a 
quarter lines of programming." 


Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataFlex Demonstration Diskettes. 


Toll Free Sales Numbers 
Nationwide 1-800-451-FLEX 
In Florida 1-800-331-3960 


FREE SELF-RUNNING DATAFLEX DEMO 
(PC-DOS/MS-DOS ONLY) 


Ш Find out more about DataFlex's ease of use and programming power. Mail 
this coupon today for your free self-running demonstration diskettes. 


Data Access Corporation 
14000 S.W. 119 Avenue 

Miami, Florida 33186 

(305) 238-0012 

TELEX: 469021 Data Access CI 
FAX: (305) 238-0017 . 


State Zip— 


How many computer systems аге in use at your company? |. 
Do you use a Local Area Network or Multi-User computer? 


Will you be running the Demo off a hard disk? 


For more information cal] from your modem 1-800-444-8080 Data Access Corporation, 14000 S.W. 119 Avenue, Miami, Florida 33186 


(300-1200 baud, 8 bit, no parity 1 stop bit) and enter the access 
code FLEX3 when prompted 
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Update on EMS 4.0 


I n 1985, Lotus, Intel, and Microsoft 

joined forces to create the Expanded 
Memory Specification (EMS), a scheme 

‚ for getting around the 640K-byte usable 
RAM limit inherent in MS-DOS. EMS 
3.2 allows programs (with proper 
drivers) to use up to 8 megabytes of 
RAM for active data storage. 

The use of the memory is limited, 
however, to data accessed by a single 
program, a RAM disk, or a print spool- 
er. AST developed the Enhanced Ex- 
panded Memory Specification (EEMS) 
to address some of the limitations of 
EMS 3.2, at a cost of limited compati- 
bility between programs making use of 
EMS and those using EEMS. 

In August of this year, EMS version 
40 was announced. This was developed 
in conjunction with AST and will unite 
the EMS and EEMS standards, as well 
as add features found in neither of the 
earlier standards. EMS 4.0 allows pro- 
grams to address up to 32 megabytes of 
RAM. 

Improvements to the specifications 
for the Expanded Memory Manager 
(EMM) allow multiple resident pro- 
grams, print spoolers, RAM disks, and 


of extended memory had to be disabled to 
use most of the memory cards. 

If you're contemplating the purchase 
of a 4-megabyte card, the 384K bytes may 
seem like a pittance (and easily dispensed 
with). However, make sure there is some 
way (a jumper on the motherboard, usu- 
ally) to bypass the 384K bytes; other- 
wise, you'll have the problem of overlap- 
ping memory segments, a problem that 
can cause the system to hang. 

Switches and Jumpers: Whether 
you're an absolute neophyte at installing 
printed circuit cards or simply pressed 
for time, you'll appreciate having to set as 
few switches and jumpers on the memory 
card as possible. The AboveBoard 286 
andElite 16 have no switches or jumpers. 
The King’s Bishop, attention!, and АТ. 
Meg have one switch block, while the 
others have two, three, or five blocks of 
switches, with various jumpers as well. 

The Elephant board has a different ap- 
proach to configuration: It has no switches 
or jumpers, but various programmable- 
array-logic chips can be installed to indi- 
cate different memory configurations. 

Software: If the differences in hard- 
ware design aren't enough to help you de- 
cide which board to get, the software sup- 
plied with them might tip the scales. The 
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applications programs to run simulta- 
neously in expanded memory. While 
Microsoft stresses that EMS 4.0 is not a 
multitasking system, the design of the 
EMM will not prevent applications from 
multitasking in expanded memory. 
EMS 4.0 is compatible with memory 
boards designed for EMS 3.2. The up- 
date requires a new set of EMS drivers 
from hardware and software vendors. 
Applications programs written to run 
with EMS 3.2 will run under EMS 4.0, 
but they cannot take advantage of the 
new feature set. To take advantage of the 
new features of EMS 4.0, EMS drivers 
for the applications programs will have 
to be rewritten for the new specification. 
At this time, it is unclear how many 
companies will choose to write new 
drivers, since the developers of EMS 4.0 
make it clear that the new specification 
is considerably more complex and diffi- 
cult to write drivers for than was the old. 


[Editor's note: For more on the Ex- 
panded Memory Specification, see 
"Lotus/Intel/Microsoft Expanded Mem- 
огу” by Ray Duncan in ВҮТЕ 1986 In- 
side the IBM PCs.] 


Elephant and AT Mega Memory come 
with no software, while most manufac- 
turers offer EMS drivers, RAM disks, 
print spoolers, and RAM diagnostics. 
Tecmar's software (TecDesk) for the 
Captain 286 is the most extensive, requir- 
ing a separate user's manual, while 
Monolithic System packages the Golden 
Bow software product V Cache with its 
JustRAM-AT board. 

Price: The cost of RAM chips is a 
major part of the price of each board. 
Table 1 gives three prices: price for the 
"base" configuration, often with OK 
bytes of RAM installed; price of the 
board in the configuration reviewed; and 
price of the board with the maximum sup- 
ported RAM installed. In most cases, 
these three prices do not exhaust the pos- 
sible pricing of the board, since most are 
available with a broad range of installed 
memory. 


Testing the Boards 

Why would the installation of a memory 
board have an effect on overall CPU per- 
formance? In basic terms, it’s because 
the direct-memory-access memory- 
refresh cycles take longer if more RAM is 
in the machine. Since this is an area 
where board design can cause some sys- 


tem degradation, I measured general 
CPU/memory performance with apair of 
programs written for this review. Note 
that you have to take into account the 
amount of memory on each board in 
order to use the timing information; the 
figures are not absolute. 

For the benchmarking aspect of this re- 
view, two programs were written to re- 
veal the performance of each memory 
board. The first takes advantage of the 
fact that the boards were installed in an 
AT clone; the program enables Interrupt 
70h (the AT’s real-time interval clock), 
which ticks at 1024 times per second. 
This high-resolution interval timer in the 
AT is accurate to three decimal places. 

The Int 70h ticks were counted while 
the CPU performed essentially a do- 
nothing loop for a given number of itera- 
tions. After the completion of the loop, 
the number of ticks was divided by 1024, 
giving elapsed time in seconds. The re- 
sulting value for each memory board is 
given in the ATIME column in table 2. The 
smaller the number, the better. For com- 
parison purposes, the value of ATIME 
with no memory board installed was 
1.990. [Editor's note: Source code list- 
ings for ATIME can be found on BIX in 
ibm.at/software #702. | 

The second program takes advantage 
of an inherent timing loop in all Turbo 
Pascal programs. For the Delay() intrin- 
sic procedure to be able to do accurate 
wait-loops, the initialization code of each 
Turbo Pascal program performs a timing 
test on the CPU’s processing speed and 
sets an integer variable at location 
DSeg:$0012 accordingly. 

The DSeg-12 program merely displays 
this integer value when it’s run. A nomi- 
nal value on a 12-MHz machine with no 
memory cards installed is 905; the higher 
the number, the better. The program to 
find DSeg-12’s value is 


Program DSegi2; 
begin 
Var speed : integer 
absolute dseg : $0012; 
writeln 
('Current value of "dseg:0012h" = 
! , Speed); 
end. 


Memory as Commodity 
Each board maker supplies a basic, staple 
commodity for your AT or AT clone— 
more memory. As you've seen, there are 
significant differences in the ways these 
boards provide that extra memory. When 
you decide to step up to megabyte mem- 
ory and leave the 640K-byte barrier be- 
hind, you'll be prepared to choose a 
board that's right for you. 

As you make your buying decision, I 


HIGH-SPEED MEMORY BOARDS 


Company Information 


American Micronics Inc. 
17811 Skypark Circle, Suite H 
Irvine, CA 92714 

(714) 261-2428 

Inquiry 898. 


Apparat Inc. 

6801 South Dayton 
Englewood, CO 801 12 
(303) 799-0819 
Inquiry 899. 


Boca Research Inc. 
6401 Congress Ave. 
Boca Raton, FL 33431 
(305) 997-6227 
Inquiry 900. 


Cheetah International Inc. 

107 Community Blvd., Suite 5 
Longview, TX 75602 

(800) 243-3824 

Inquiry 901. 


Club AT Inc. 

46707 Fremont Blvd. 
Fremont, CA 94539 
(415) 490-2201 
Inquiry 902. 


Computer Elektronik Infosys 
Trade Ventures International 
512-A Herndon Parkway 
Herndon, VA 22070 

(703) 435-3800 

Inquiry 903. 


Intel Corp. 

5200 Northeast Elam Young Parkway 
Hillsboro, OR 97124 

(800) 538-3373 

Inquiry 904. 


Micron Technology Inc. 
2805 East Columbia Rd. 
Boise, ID 83706 

(208) 383-4000 
Inquiry 905. 


Monolithic Systems Corp. 
84 Inverness Circle E 
Englewood, CO 80112 
(303) 790-7400 

Inquiry 906. 


Newer Technology 
251 Whittier 
Wichita, KS 67207 
(316) 685-4904 
Inquiry 907. 


*PBJ Inc. 
503 East 40th St. 
Paterson, NJ 07504 
(201) 523-8663 
Inquiry 908. 


Profit Systems Inc. 
30150 Telegraph Rd.  , 
Birmingham, MI 48010 
(313) 647-5010 
Inquiry 909. 


Suntek Information Systems Inc. 
5369 Randall Place 

Fremont, CA 94538 

(415) 657-0567 

Inquiry 910. 


Tecmar Inc. 

6225 Cochran Rd. 
Solon, OH 44139 
(216) 349-1009 
Inquiry 911. 


Vutek Systems Inc. 

10855 Sorrento Valley Rd. 
San Diego, CA 92121 
(619) 587-2800 

Inquiry 912. 


*Make inquiries to: Computer Plus, 435 King St., Littleton, MA 01460, (617) 486-3193. 


suggest you keep the following factors in 
mind: 


1. Younever have enough memory (OS/2 
is knocking on the door!). A board that 
holds less memory will not satisfy your 
needs for as long as you expect it will. 

2. You never have too many slots. А 
board whose piggyback card slops over 
into the next slot will someday be thought 
of as a slot-stealer. 


C talk" 


3. You never have enough processing 
speed. A board whose design (or emula- 
tion of EMS in software) degrades your 
CPU rate will have you muttering while 
you stare at the screen, waiting for some 
application to finish its job. 

4. You can never say that you've pur- 
chased your last software package. If you 
say (for example) that you don't need 
EMS, it's Murphy's law that your next 
application will proudly state on the label 


that it ‘uses EMS to give you extra 
workspace. ” 


Don't necessarily buy the most expensive 
board. On the other hand, don't short- 
change yourself—try to plan for your 
needs over the long term, and then add a 
fudge factor as a contingency against that 
as-yet-unannounced application that is 
exactly what you need but “requires OS/2 
and x megabytes of memory." 8 
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Your laser printer does a great job printing 
graphics. It just doesn't do it fast. 

Actually, it's downright slow. 

And while you're drumming your fingers 
waiting for the output, you're probably won- 
dering if there is a better, faster way. 

There is. 

The JLaser Plus board from Tall Tree 
Systems. 

Insert it into your PC or compatible and 
watch your laser printer generate even the 
most graphics intensive documents at incred- 
ible speeds. For example, you can print an 
entire page of graphics in /ess than 30 
seconds with supporting software. 

But high performance means more than 
raw speed. So JLaser Plus gives you more: 


HIGH RESOLUTION. 
JLaser Plus lets you print unrestricted full- 
page text and graphics at 300 dpi. With sup- 
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porting software, it can double the horizontal 
resolution to 600 dpi. 


NOW, MORE DOWNLOADABLE FONTS. 

JLaser Plus can print from 6 to 120 points 
and use all available H-P LaserJet down- 
loadable fonts. 


EXPANDED COMPATIBILITY. 

JLaser Plus interfaces with virtually all 
Canon-based laser printers, even the new 
H-P LaserJet Series Il. 

It works with most of the leading desktop 
publishing software packages, including 
Ventura Publisher, PageMaker, PC Paint- 
Brush+, PageBuilder, PagePerfect, Halo DPE, 
LePrint, Printrix, FancyFonts, and DeskSet 
Design. 


ECONOMICAL. 
JLaser Plus gives you unbeatable value. It 
controls both the printer and scanner, giving 


HIGH OCTANE PERFORMANCE 
FOR YOUR LASER PRINTER. 


you a printing and scanning interface in one 

slot. It also comes with 2Mb of RAM which 

can be used for other EMS software programs 
when not printing. 

When you consider all the features and 
advantages JLaser Plus has to offer, you'll 
agree that it gives you the highest perfor- 
mance at the lowest cost. 

Once you install it, you'll wonder how you 
ever got along in desktop publishing without 
JLaser Plus. 


AS TALL TREE SYSTEMS 


2585 E. Bayshore Road, Palo Alto, CA 94303 

(415) 493-1980 * Telex: 9102404041 

Canon, TM Canon USA; LaserJet. TM Hewlett-Packard; PageMaker, 

It Согр.; PageBuilder, TM White Sciences, Inc; 
alo DPE, TM Media Cybernetics, Inc.; LePrint, 

TM LeBaugh Software Corp, Printrix, TM Data Transforms, nc; 

FancyFonts, TM SoftCraft, Inc; DeskSet Design, TM G.O.Graphics. 
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Memory-Expansion Boards 


for the IBM PC AT 


Comments on memory upgrades from the BYTE Information Exchange 


hey seem so straightforward. How complicated can a 

simple memory expansion be? The following excerpts 
from the ibm.at conference on BIX, the BYTE Information 
Exchange, illustrate some of the subtle considerations to bear 
in mind when planning a memory upgrade. [For more 
information on the terms and technologies discussed, see the 
preceding Group Review.] 


EXPANDED-MEMORY CONFUSION 


ibm.at/hardware #1860, from ereiman (Enid Reiman). 


Title: RAMpage AT 

I have an NEC АРС IV AT clone with 640K of RAM and a RAMpage AT 
board populated with 2 megs. I use DESQview. Because I want to run 
FoxBASE Plus 2.0 (360K) and WordPerfect (208K) in two windows 
with FoxBASE processing in the background, I've got to get into 
"high" memory. DESQview says to disable RAM down to, ideally, 
256K and set up the RAMpage board to backf111 364K of nonpaged (or 
paged, I can never remember which is which) memory, and I'm all 
set. The problem is that NEC says I can't disable memory on the 
motherboard. Thls means that my 2-meg RAMpage board can be 
converted to an ashtray or a wall hanging, because it is doing me 
no good atall. 


Question: What board do I buy that will give me the RAM or its 
equivalent so that I can run the humongous memory~eater programs 
in DESQview windows? At present, I'm using DESQview 1.3 and am 
waiting for my upgrade to 2.0 to come any day. Advice and 
recommendations will be greatly appreciated. 


ibm.at/hardware #1861, from dmick (Dan Mick). 
A comment to message 1860. 


Some clear discussion on this *would* be appreciated here, toc. 
I can't understand why you'd need to use the board's RAM instead 
of system RAM. Surely they perform the same function in the 
lower address space? Or it's asilly limitation on the card's 
addressing scheme, maybe? (Not asking you, but whoever can 
answer this; if you know, please expound a bit on the whys and 
wherefores of "backfilling.") 


ibm.at/hardware #1863, from dmick. 


EEMS needs a 64K page somewhere between A000 (640K) and Ғ000, 

but that shouldn't affect RAM below the 640K mark. The 64K page is 
what is actually addressed by the application whenit gets at 
EEMS. The EEMS hardware maps different 64K pages (living in 
never-never land on the board) into that 64K area upon request 
via INT 67H (or is it 69H? I keep forgetting. ). Oh, and they пау 
not be 64K pages. Sometimes they're smaller, and I can't keep 
straight which is which for EMS and EEMS, either. But that 
"bridge" area isn't in normal DOS memory. 


ibm.at/hardware #1864, from feenberg (Daniel Feenberg). 
A comment to message 1861. 


The RAMpage board can page memory in the lower 640K if it can be 
disabled on the motherboard. This makes for faster task 
switching. 


ibm.at/hardware #1865, from rbrukardt (Randall Brukardt). 
A comment to message 1863. 


But that bridge area can be in normal 005 memory in EEMS; that's 
how they can use it for background processing. My own opinion is 
that the solution to this problem is to buy an AT clone thatcan 
disable the RAMon the motherboard (very few these days, I'm 
afraid). Otherwise, he's out of luck. 

Randy. 


ibm.at/hardware #1870, from matt.trask (Matt Trask). 
A comment to message 1863. 


The page size is 16K, and it's EMS that requires a 64K page above 
А000; EEMS (that's *double* E) allows page swapping anywhere іп 
the 1-пер address space. 


HIGH-SPEED MEMORY BOARDS 


ibm.at/hardware #1882, from irae (Ira Emus). 


Title: Expanded-memory cards for a 10-MHz AT? 

Has anyone had any experience with elther the Everex RAM 2000 or 
the Boca Research BocaRAM/AT? We need to buy an expanded-memory 
board for a 10-MHz AT clone (Multitech). I've always heard that 
the Intel is best, but it costs $550, and the others cost $360 to 
$400. Prices include 2 megs of 120-ns RAM. 

Ira 


ibm.at/hardware #1883, from barryn (Barry Nance). 
А comment to message 1882. 


Don't know if this helps, but I recently bought a memory card 
from PC Source for $109 (OK). The card is made by Suntek, and it 
has switches for setting the amount of "paged" vs. "nonpaged" 
memory. The card holds 2 megs when fully populated. It comes with 
a disk of software that includes expanded-memory support. 


I haven't tried the expanded switch settings and software; І 
bought it to use as extended memory (above and beyond the 1-meg 
boundary). So far, the 1 meg of 120-ns chips on the board have 
performed well, even though I'm running my AT clone at 12 MHz. 


PC Source sells 120-ns chips for about $35 а row. So, for about 
$250 total, I figure it's a bargain. You might want to give PC 
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Source a calland ask about the expanded-memory support 
available with the Suntek card, just to ensure compatibility 
with what you want to do. 


ibm.at/hardware #1885, from bredd (Brandt Redd). 
À comment to message 1882. 


We've got a BocaRAM/AT. It didn't work correctly in our 12-MHz 
PC's Limited PC. Ironically, it works perfectly in our 16-MHz 
PC's Limited 386. The bus speed on the 386 is only 8 MHz, 
however. They claim that the board works at speeds up to 16 MHz, 
butwe haven't had luck at 12 MHz. I don't know how it would be at 
10 MHz. 


ibm.at/hardware #1951, from petewhite (Pete White). 


Title: Recommendations? 

Anyone want to recommend a good place to purchase a decent 
memory board for an 80286 10-MHz system? Board *must* support 
EEMS; I want it to test DESQview. New or used, as long as it's 
EEMS. 


ibm.at/hardware #1952, from barryn. 
А comment to message 1951. 


Pete, have you ever dealt with PC Source? They sell the Suntek 
memory board for $109 (OK) and a row of 120-ns 256K memory chips 
for about $35. I have a Suntek in my 12-MHz AT right now, and 


it's doing nicely. I have it configured for extended memory, but 


the documentation says it does expanded memory вз well (and it 
comes with an EEMS.Sys driver program). 


ibm.at/hardware #1953, from petewhite. 
А comment to message 1952. 


Address and telephone number, please? Or is it easily magazine- 
identifiable? It's easy now to check with the DESQview 
conference and see if they support it<grin>. Gee, andI already 
have DESQview "utilities" on the Cul-De-Sac! 


ibm.at/hardware #1954, from barryn. 
А comment to message 1953. 


It's "easily magazine-identifiable." Look in any issue of PC 
Week or BYTE. They advertise pretty steadily. 


MISSING MEMORY 


ibm.at/software #648, from wheelock (Bruce М. Wheelock). 


Imust be missing something obvious. CHKDSK reports 655,360 
bytes of total memory formy system, but I've got 1 meg of RAM. Do 
І have something set wrong, ог is CHKDSK Just one of those lame 
programs that can't see anything above 640K? Is there a program 
on BIX that can give me a report on the full megabyte? 

/Bruce/ (wheelock) 


ibm.at/software #649, from barryn. 
А comment to message 648. 


I believe your memory layout (like mine) is from 0 to 640K of 
RAM, followed by 384K of system memory (ROMBIOS, video, etc.), 
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followed by xxxxK of extended memory, which starts at the 1-meg 
boundary. If so, CHKDSK w111 see only the first 640K. The 
remaining 384K of extended memory can be used as a RAM disk for 
now and eventually will be usable by 05/2 for programs that can 
run in extended memory. 


ibm.at/software #650, from mced (Ed McNierny, Lotus 
Development Corp.). 


Twothings: 

(a) Most "lame" programs can't see memory above 640K because 
they can't use 1t under DOS, and so there's no point in trying to 
find something you can't use. 

(b) Most computers that come with 1024K installed map 640K of it 
normally and then map the remaining 384K starting at the 1-meg 
address. Since addresses above 1 meg can be generated only by 
programs running in protected mode (disk caches, VDISK, and the 
like) and CHKDSK 1s running firmly in real mode, that memory is 
not visible. 

Ed 


USING MEMORY OVER 640K 
ibm.at/software #651, from golkowski (Gerald Olkowski). 


Title: Memory 

Aquestion, then. On a true-blue AT, my post-memory check goes 
to 1024K. This I visually verified: 512K on the motherboard and 
512K on the expansion board. Using IBM software, ls there 
*anything* I can use the memory from 640K to 1 meg for? VDISK vill 
use only extended memory or real memory. Sounds like another 

IBM Kicker to me. 

Jerry 


ibm.at/software #652, from barryn. 
A comment to message 651. 


Title: Using the memory from 640K to 1 meg 

As you nentlon, a RAM disk сап be put up there. And I think 
there's some third-party software, such as DESQview, that will 
use extended memory tohold software ln a "swapped-out" mode 
(DESQview 1s a DOS extension for doing multitasking). Later, 
05/2 w111a1llow/manage the use of extended memory for programs 
that are wrltten to run ln protected mode. 


Finally, you might be interested in pm at.asm (about 30K) and 
its companion, protect.inc. Both are in the FROMBYTEB6 area of 
the listings conference. They provide source code, in 
assembler, to show how to switch an AT into (and back out of!) 
protected mode. 


ibm.at/software #654, from golkowski. 
A comment to message 652. 


Barry, a RAM disk (at least the IBM VDISK) exists either in the 
area under 640K (the default) or above 1 meg. Peter Norton's 
books show that the memory from 640K to 1 meg 1s populated with 
the BIOS routines, video maps, and some other junk. That doesn't 
quite make sense tome, however. What would a PC with 512K look 
like, a hole in the memory map? Where I come from, they taught me 
that that was a fatal error. The protected-mode memory that you 
mention is, I think, above 1 meg, which doesn't do it for me. 
Jerry 
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ibm.at/software #657, from rnelson (Ross Nelson). 
А comment to message 654. 


If your PC has 1meg, it either has 512K starting at 0x00000 and 
512K at 0x10000, or 640K at 0x00000 and 384K at 0x10000. The 
memory above 1meg (either 384K or 512K) *can* be used by VDISK. 


ibm.at/hardware #2018, from cwills (Cheyenne Wills). 


I need to expand the memory of my aging PC AT (yep, it's blue) 
from 512K (full motherboard) to 640K. I would like to be able to 
expand this memory board to 1 meg (or better) for when 05/2 
comes out. My question is this: Since I need only 128K now (but 
would like to expand now or later), do I get a board with EMS or 
extended- or expanded-memory capabilities? I would like the 
board to have EMS support now since some products that I have 
would use the extra memory, but I would like to use the same 
memory board later for 05/2. 

Thanks. 


ibm.at/hardware #2019, from nickb (Nicholas Braak). 
А comment to message 2018. 


Try the BocaRAM/AT card. It backfills the 128K, has options for 
2-meg EMS or á-meg extended, works with 12-MHz machines, and 
costs about $200 unpopulated. 

== Nick B == 


ibm.at/hardware #2021, from barryn. 
А comment to message 2018. 


Most memory boards, but not all, are capable of extended 

memory, expanded memory, and backfilling from 512K to 640K, Did 
you see my earlier comment in this topic about the Suntek board? 
As Pete White will tell you, there are even a few boards that will 
do EEMS. (-: 


ibm.at/hardware #2024, from thomdir (Thomas Drewke). 
А comment to message 2018. 


In my opinion, buy the new LIM EMS standard, no matter what; 1t 
will continue to be useful. Others may not. Just don't buy a fully 
loaded board, but rather add the RAM chips yourself. Buy a board 
that supports LIM EMS in hardware, not in software emulation. Buy 
1t with OK included, and install your own chips at one-fourth 

the price. 


ibm.at/hardware #2026, from barryn. 
А comment to message 2024. 


«...rather add the RAM chips yourself 


Unless, of course, you get one of the new technology boards with 
the already-soldered SIP chips inplace. 


ibm.at/hardware #2027, from irae. 
А comment to message 2024. 


It's becoming unclear that you are better off buying the chips 
separately. It seems possible to buy brand-name cards, Boca and 
Everex, that do hardware EMS for about $360 with 2 megs. And 
that way if you have problems, only one person to blame. 

Ira 


ibm.at/hardware #2029, from barryn. 
А comment to message 2027. 


Another consideration when buying a memory card: Some boards 
will slow down your computer more than others. The speed 
differential I'm talking about doesn't depend on whether 
you're using the board to do EMS or extended memory; the mere 
presence of the board on your CPU's bus w111 cause some 
degradation of processing power. How much? Well, I'mwriting a 
benchmark program even as че speak to measure this very thing. 
I'll upload it when it's finished. 


[Editor's note: For more on the benchmark and for results from 
high-speed memor y boards, see "High-Speed Memory Boards 
for ATs” by Barry Nance on page 124 of this issue. ] 


ibm.at/hardware #2028, from jerblu (Jerry Blumenthal). 


Title: AST and JRAM-P3 f 

I just took delivery of an AST 286. My old PC does not need the 
extra 2 megs on the JRAM-P3 board now installed in it. Does anyone 
know 1f I can use that 2 megs in the AST, and 1f 1+ may cause 
problems? 


ibm.at/hardware #2030, from barryn. 
A comment to message 2028. 


The AST 286 runs at 10 MHz, doesn't it? I don't know much about 
the JRAM-P3, but if the chips are 120-ns (or faster), you should 
be able to use them 1n the AST computer. 


ibm.at/hardware #2032, from irae. 
А comment to message 2028. 


There should be no problem as long as the memory on the JRAM-P3 
was fast enough, but I think the AST requires 100- or 120-ns RAM, 
and the JRAM-P3 probably has 150- or 200-ns RAM. 


ibm.at/hardware #2035, from jerblu. 
Acommentto message 2032. 


How do I tell the speed of the chips? 


ibm.at/hardware #2037, from irae. 
А comment to message 2035. 


Look at the printing on top, and you w111 probably see things 
like 


-2  -200 200ns 
-15 -150 150ns 
-10 -100 100ns 


If it's not obvious from looking, post what's on the chips and 
someone w111 know. 


ibm.at/hardware #2042, from matt.trask. 
A comment to message 2037. 


Some of the older chips (NEC, I think) used a brain-damaged 
method of indicating chip speed, something like -1 is 150, -2 is 
200, -3 is 250, etc. B 


Curtis Franklin Jr. is a technical editor for BYTE. He can be 
contacted at BYTE, One Phoenix Mill Lane, Peterborough, NH 
03458, or on BIX as “curtf.” 
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Circle 176 on Reader Service Card —, 
(Dealers: 177) 


Who can explain the mys- 
teries of nature? Such as why 
lightning always seems to black- 
out the power and your PC, just as 
youre putting the finishing key- 
strokes on an 87-page report.. 

Thats where Deja View 
flashback software comes in. 

Deja View runs on your 
IBM PC, PS/2 or compatible, auto- 
matically protecting your work in 
progress from power failures and 
surges. Accidentally pulled plugs. 
Frozen keyboards. System crashes. 
Unintentional re-boots or power- 
downs. And a thousand other 
potential disasters. 

None of them matter any- 
more. Because even after your PC 
goes down, Deja View will flash 

you right back to where you were 


TM 


before the problem. Апа you can 
continue as if the mishap never 
occurred. 
Deja View is a product of 
| Meridian Technology, Inc., the 
makers of Carbon Copy PLUS. 
Deja View is a memory-resident 
utility that runs along with your 
application program. Periodically, 
it copies all of your PC's RAM and 


video memory onto your hard disk. 


| 

You decide how often it saves your 
work, by number of keystrokes, 
specified time intervals, or simply 
at your command. Theres no need 
to buy an expensive battery back- 
up system. 

50 the next time disaster 
strikes, you ll know your work in 
- progress is safe. And you can sit 
back, relax and say, “It must be 
* Deja View.” 
| 


Use it or lose it. 


MERIDIAN TECHNOLOGY INC ПІ 


1 Corporate Park, Suite 100 


Irvine, CA 92714. (114) 261-1199 


You're about | 
to experience 
DejaView" - 


por 'їа:Ы, а. [L. portabilis: The ability to take your 
personal computing environment across town, across the 
country or across the world. ..1n your briefcase. Or even 


send it by mail. 


To make it in business, you've always had 
to go the distance. 

But taking the office with youis something 
new. You can handle all this added respon- 
sibility, however, with complete confidence. 
If your data is safe within the world's first 
portable, fast-access Winchester: the 
Personal Data Pac. Only from Tandon. 


Like you, this PC-compatible drive is a 
world- class traveller. With it, you 
can move mountains of data 
any- where, with complete 


reliability. Even when 
the going gets rough. 

The secret to the 
Personal Data 

Pac's por- 

tability is 
a unique 
head locking and shock absorption 
system, which suspends the drive in 
a metal casing, housed in a rugged 
ABS case. 

So it's ready-for just about anything. 
The red-eye to Rangoon. A trip through 
the mail. Even an unintended fall off your 
desk. It will keep on working. 

And wherever the Personal Data Pac 
goes, it gets along splendidly. With 
a single, low-cost 
receptacle, the 
Tandon Ad-PAC, 


Circle 291 on Reader Service Card (Dealers: 292) 


you can up-grade y: 
rent PC system. 
Just plug it in an 
are set to share anc 
library of software. 
Better yet, you пс 
longer need dedi- 
cated workstations 
for everyone in the © 
office and you aren 
longer restricted by 
puter's hard disk. Y | 
unlimited capacity for hard work. 
And there's one more thing you can do with 
the Personal Data Pac that you can't do with 
| other hard disks. Simply lock it 
away. Where only you can get at it. 
The Tandon Personal Data Pac. 
Perfectly secure. Completely 
reliable. And totally portable. 
However you look at it, it’s a defi- 
nition for personal freedom. And 
peace of mind. 
To learn more about it, see your 
Tandon Dealer or call us today at 
1-800-556-1234, ext. 171. In California 
call 1-800-441-2345, ext. 171. 


We're redefining 
personal computing. 
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Моғв than two years ago, we introduced the leading low-cost (under $1000) 
| CAD system, ProDesign |і. It was priced at $299. Since that time, more than 
1000 enhancements have been added to the software, making ProDesign I| the 
| price performance leader in CAD. 


Now, ProDesign ІІ has been renamed DesignCAD and packaged with more than 
$400 worth of supplementary software, including symbol libraries, file transfer 
utilities, and materials list programs. We added more than 100 enhancements to 
the software, making DesignCAD an extremely powerful CAD system at any 
price. 


We were at a loss, however, when it came time to set the price. We considered 
pricing DesignCAD at $999. We thought about reducing the price to a low 
$599. We talked to industry experts. We met with marketing consultants. We 
performed calculations on the finest spreadsheets money can buy. Then, in the 
great American tradition, we said “Aw... What the Heck!" DesignCAD is priced 
at $299! 


ProDesign ll is now Desi 
Still Only 
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New Name: ProDesign II is now DesignCAD 


New Features: 
€ Compatibility with most other CAD systems large and small (DXF and IGES, 
Input and Output included at no extra charge]. 


€ Compatibility with virtually all desktop publishing systems is included at no 
extra charge. 


€ Expanded Memory Support is now provided to utilize the full power of your 
PC/AT. | 


€ Several new character fonts are now provided at no extra charge. 

€ More than 100 new drawing features are now provided at no extra charge. 
e Symbol libraries with more than БОО symbols are included atnoextra charge. 
€ A Bill of Materials utility is provided at no extra charge. 

€ DesignCAD provides complete support for the IBM System/2. 


Same Quality: 


€ DesignCAD has all the features and capabilities of ProDesign {i - normally 
found only in CAD systems costing thousands of dollars. 


€ DesignCAD, like ProDesign ll, has unparalleled ease of use. 
ө DesignCAD, like ProDesign |I, has unprecedented dot matrix print quality. 


€ DesignCAD supports more than 200 printers, 80 plotters, and virtually any 
mouse, digitizer, and display compatible with the IBM PC. 


Call or write for а FREE DEMO DISK: 
American Small Business Computers 
118 South Mill e Pryor, OK 74361 е 918/825-4844 


gnCAD 
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SYSTEM REVIEW 


The PC's Limited 386'° 


PC's Limited has developed a 
reputation for delivering high- 
performance IBM-compatible 
systems at reasonable prices. 
The 386!6 system continues this 
tradition. It is ап AT-compat- 
ible system that sports a 16- 
megahertz Intel 80386 CPU 
and some clever engineering 
that enables the system to run 
without wait states. 

The system I reviewed was a 
standard configuration with a 
Mitsubishi EGA-compatible 
monitor, a Video Seven EGA 
card, and an IBM-style enhanced 
keyboard. It has a 1.2-megabyte 
floppy disk drive and a 40-mega- 
byte hard disk drive, two serial 
ports, one parallel port, a joy- 
stick port, a system clock/calen- 
dar, and battery-backed CMOS 
RAM for configuration data. It 
contains 1 megabyte of 100- 
nanosecond static RAM 
(SRAM) that is divided into 
640K bytes of user memory and 
384K bytes of extended memory. 
There are five 16-bit expansion 
slots, two 8-bit slots, and one 32- 
bit slot. The reviewed system also included 
an optional 80287 math coprocessor chip. 

This package costs $4299. By contrast, 
the Compaq Deskpro 386 with a 40- 
megabyte hard disk drive and no monitor 
lists for $6499. 

The 38616 feels solid and looks well- 
made. It has FCC Class B approval and is 
about the size of the standard IBM PC 
AT. It has power and disk-activity lights, 
a keyboard lock on the front, and a power 
switch on the rear right side. 

Like other AT compatibles from PC's 
Limited, the 38616 has a four-character 
real-time display, called SmartVu, on the 
front of the system unit. This display shows 
diagnostic and system status information. 
For example, when you are accessing drive 
C:, SmartVu will display Cann, where nnn 
is the floppy disk or hard disk sector that 
the computer is reading. 


Mark L. Van Name 


An AT-compatible 


computer that's built for high 


performance 
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I had the machine running in about 15 
minutes. This fast setup is possible in 
part because PC's Limited installs and 
tests all internal options that you order 
with the computer. The 386!6 also comes 
with a Setup program in ROM. 

The 38616 comes with a 12-month on- 
site service contract called the After Sale 
Assurance Program (ASAP). PC's Limited 
has contracted with Honeywell Bull to pro- 
vide this service. The company says that if 
you have a problem that cannot be solved 
by.the PC's Limited telephone-support 
staff, the support person will get a Honey- 
well Bull technician on your site by the next 
business day. Апу customer site more than 
100 miles from one of the 160 Honeywell 
Bull locations can return the system to PC's 
Limited to be fixed or replaced. 

The system also comes with unlimited 
telephone support. I called the support 


lines several times without 
identifying myself as a reviewer 
for BYTE, and my questions 
were answered quickly and 
courteously each time. The 
support people I encountered 
were fairly knowledgeable and 
were able to answer most of my 
questions. 


Bottom-Line Performance 
The big issues with any 80386- 
based computer are speed and 
compatibility. The 386!6 is the 
fastest system that I have seen. 
The graph and table on page 
142 show the times for the stan- 
dard BYTE BASIC and C 
benchmarks running on the sys- 
tem with an 80287 math copro- 
cessor chip. 

I compared my benchmark 
results with those for two other 
80386-based systems, the IBM 
PS/2 Model 80 (with an 80387) 
and the Compaq Deskpro 386 
(running at 16 MHz with both 
an 80287 and an 80387). 

The 386!5 beat the PS/2 
Model 801п four ofthe six com- 
piled C benchmark tests when both sys- 
tems were using math coprocessor chips. 
The 386!6 won on the tests that do little 
floating-point math, but the PS/2 Model 
80 with an 80387 was more than four 
times faster than the 38616 with ап 80287 
on the Float test, and over twice as fast on 
the Savage test. This reflects the perfor- 
mance difference between the 80387 and 
the 80287. 

The 38616 also beat the Compaq in 
three out of six tests, but not by much. 
The 386!6 was clearly ahead in the Fibo- 
nacci, Dhrystone, and Sieve tests. The 
Sort test, however, ran more slowly on 
the 386!6 than on the Compaq. 


continued 


Mark L. Van Name (10024 Sycamore 
Rd., Durham, NC 27703) is a freelance 
writer and consultant. 
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PC's Limited 38616 


Company . 

PC's Limited 

Dell Computer Corp. 

: 9505 Arboretum Blvd. 
Austin, TX 78759 
(800) 426-5150 


Size 
5% by 1972 by 16% inches; 42 pounds 


: Components 

Processor: Intel 80386, running at 16 
MHz, with compatibility speeds of 12 
MHz, 8 MHz, and 4.77 MHz; socket for 
80287-8 math coprocessor 

Memory: 1 megabyte of static RAM 
standard, expandable to 6 megabytes on 
SRAM board (maximum system 
memory is 16 megabytes) 

Mass storage: One 1.2-megabyte 
floppy disk drive; one half-height CDC 
40-megabyte hard disk drive 

Display: EGA 

Keyboard: 101 keys in IBM enhanced 
keyboard layout 

O interfaces: Two serial ports, опе 
ОВ-9,апа one DB-25; one parallel port, 
DB-25; one DB-15 joystick port. Eight 
Slots: five 16-bit; two 8-bit; one 32-bit 
(used by the static RAM board) 
Software: Setup program in ROM; Split 
Disk Software (for creating multiple DOS 
partitions on disks larger than 32 
megabytes) 


Options 
80287-8 math coprocessor: $399.95 
1-megabyte, 32-bit SRAM SIMM 
add-on: $499.95 
MS-DOS 3.21 (GWBASIC included): 
$95.95 
k 
Documentation 
128-page PC's Limited 386 Series 
Owner's Manual; 22-page DIO-500 
Multi-//O Card User's Manual; 86-page 
Video Seven VEGA User's Manual 


Price 

System as reviewed (not including 
80287) with 40-megabyte hard disk 
drive: $4299 

EGA system with a 70-megabyte hard 
disk drive: $5199 

EGA system with a 150-megabyte 
hard disk drive and ESDI controller: 
$6499 

Monochrome system with graphics 
display adapter and monitor, 
one additional parallel port, 
and 40-megabyte hard disk drive: 
$4299 

Monochrome system with a 70- 
megabyte hard disk drive: $4699 . 

Monochrome system with a 150- 
megabyte hard disk drive and ESDI 
controller: $5999 


Inquiry 883. 


142 BYTE * DECEMBER 1987 


REVIEW: PC'S LIMITED 386: 


DISK ACCESS IN BASIC (IN SECONDS) 


, “ 


BASIC PERFORMANCE (IN SECONDS) 
CALCULATIONS 


0 10 


SYSTEM UTILITIES (ІМ SECONDS) 
40K FORMAT/DISK COPY 40K FILE COPY 


10 20 30 40 ' 0 5 10 15 20 25 


SPREADSHEET (IN SECONDS) 
RECALCULATE 


0 5 10 15 20 25 


um PC'S LIMITED 386 ^ 
am IBMPS/2 MODEL 80 mm COMPAQ DESKPRO 386 шш ІВМ PC AT (80 MHz) 


PC'S Limited IBM PC AT Model 80 Compaq Compaq 
16-MHz 8-MHz 16-MHz 8-MHz 16-MHz 
Test 80287-8 80287 80387 80287 80387 
Dhrystone* 4378 1590 3626 3748 3748 
Fibonacci 46.78 126.22 57.26 53.12 53.11 
Float y 5,1. 10.98 1.62 6.80 1.43 
Savage 21.69 37.30 9.49 21.53 8.95 
Sieve 5.33 24.60 6.45 5.99 5.98 
Sort 6.63 43.17 7.74 5.58 ' 5.58 


* Higher figures denote faster performance. 
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The Disk Access benchmarks write and then read a 64K-byte sequential text file to a hard 
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. The 40K Format/Disk Copy benchmark is not 


. performed on computers with only one flóppy disk drive. The 40K File Copy benchmark 


copies a 40K-byte file on the hard disk. The Spreadsheet tests load and recalculate a 
100-row by 25-column Multiplan (1.06) spreadsheet. All BASIC benchmark programs 
were run with MS-DOS 3.20 and GWBASIC 3.20 on the PC's Limited 38616, PC-DOS 3.3 
and BASICA 3.3 onthe Model 80 and PC AT, and CompaqDOS3.1 and CompaqBASIC 
3.11 on the Deskpro. Thetable contains the results of C language benchmarks (see "A 
Closer Look" by Richard Grehan in the September BYTE). All times are in seconds, 
except forthe Dhrystone, which is in Dhrystones per second. 


The BASIC benchmarks show a much 
narrower range of results. The 38616 was 
faster than both the Compaq Deskpro and 
the Model 80 in the Sieve and Calcula- 
tions tests, and it fell only slightly short in 
the Disk Write and 40K File Copy tests. 

All the software I tried worked with the 
system. I used the following programs: 
DESQview 2.0 (with Expanded Memory 
Manager 386 1.10), Kermit 2.29B, Lotus 
1-2-3 version 2.0, PC Paintbrush 1.0, 
Q&A 1.1, Reflex 1.14, SideKick 1.56A, 
Smalltalk/V 1.2, SuperKey 1.16A, 
Turbo C 1.0, Turbo Pascal 3.0, Micro- 
soft Windows 1.01, Microsoft Word 3.1, 
and WordStar 3.3 and 4.0. Because of 
Lotus 1-2-3's floppy-disk-based copy- 
protection scheme, I had to start that pro- 
gram under the system's slower compati- 
bility speed. Once it was running, 
however, I could immediately return the 
system to full speed from the keyboard. 

I also successfully installed the follow- 
ing hardware: the Paradise AutoSwitch 
EGA card, the Cheetah Card (with 2.5 
megabytes of memory), the Evercom II 
2400-bit-per-second internal modem, the 
Intel Above Board/AT, and. a Microsoft 
serial Mouse. 

However, while testing these options 
and running the benchmarks, I discovered 
a few problems and incompatibilities. For 
example, I could not make extended mem- 
ory on the Cheetah Card work with the 
first unit I received for review. Also, al- 
though DESQview 2.0 generally worked 
correctly, I could not enter the ROM Setup 
program from it. Every time I tried, the 
display was trashed. 

PC's Limited determined that the key- 
board-controller chip in my unit was one 
of a small batch of incorrect controller 
chips that had accidentally been shipped. 
Because the keyboard controller also 
manages processor shutdowns and is in- 
volved with memory-bank switching, the 
wrong controller could produce some of 
the memory problems I was seeing. So, 
the company sent me a new keyboard- 
controller chip. It did not help. PC's 
Limited then declared my first unit a 
lemon and promptly sent me a new one. 
This second review unit contained an 
80287 math coprocessor but was other- 
wise identical to the first. 

Initially, the Cheetah Card did not 
work in the second review system, but I 
cleaned the contacts on both the slot I was 
using and on the board, and then it ran 
fine. The problem with DESQview and 
the ROM Setup program seems to be a 
genuine incompatibility, albeit a minor 
оле; apparently, the two programs use 
the same memory locations. [Editor's 
note: PC's Limited has determined that 
the conflict between DESQview and the 
ROM Setup program revolves around the 


REVIEW: PC'S LIMITED 38616 


use of keyboard buffers and interrupt 
calls. DESQview will run on the 38615 as 
long as you do not attempt to run the 
ROM Setup program from within it.] 


Under the Hood 

Inside the box is an ample 200-watt power 
supply. It is preset for the U.S. standard of 
115 volts and 60 hertz, but it can be 
changed to the European 230 V and 50 Hz. 

The motherboard itself is a fairly small 
9 by 13 inches. It has connectors for the 
keyboard lock, the speaker, a battery, 
and the SmartVu display. There are no 
jumpers or switches. In fact, the mother- 
board holds a modest 32 chips. The 
memory goes on the Static Memory 
Board (SMB), which must be plugged 
into the sole 32-bit expansion slot. 

A great many of the system's functions 
are performed by the CPU and the chip 
set from Chips and Technologies. The 
system uses six of the seven chips in the 
Chips and Technologies standard set for 
80386-based systems; that set's memory- 
controller chip is not used here because 
PC's Limited uses a proprietary memory 
architecture. 

The 80386 CPU is socketed and runs 
at 16 MHz. However, in the ROM Setup 
program you can choose between two 
compatibility speeds: 80286 (8 MHz) 
and 8088 (4.77 MHz). You can toggle be- 
tween the current compatibility speed 
and full speed at any time from the key- 
board by typing Control-Alt-. Switching 
speeds generates distinct tones through 
the speaker, and the SmartVu display in- 
dicates 386, 286, or 8088. The system 
achieves compatibility speeds not by ac- 
tually changing the clock rate, but rather 
by idling the CPU part of the time. 

The motherboard has a socket for an 
80287 math coprocessor chip rather than 
for an 80387. PC's Limited sells an 8- 
MHz 80287-8 as a $400 option. (PC's 
Limited representatives said that currently 
there are no plans for using the 80387 math 
coprocessor chip.) Unfortunately, the 
socket is under the hard disk drive, so you 
have to either install the 80287 with great 
care or remove the motherboard; neither 
method is particularly easy. 

Access to the SRAM on the SMB is 
made through a proprietary 32-bit bus. The 
slot for this bus looks like a normal 96-pin 
AT slot that has been flipped so that the 
connector is toward the front of the system 
unit rather than toward the back. This slot 
can be used only by the SMB. 

The CPU communicates with I/O 
cards and all other devices except the 
SMB through the 16-bit AT bus. While in 
the ROM Setup program, you can set this 
bus to run at either 8 or 12 MHz. While 
many expansion cards require the slower 
8-MHz rate, all the ones I tested worked 


correctly at the higher speed. 

As mentioned earlier, the 32-bit slot is 
always used by the SMB. One of the five 
16-bit slots holds the disk controller. The 
two 8-bit slots hold the EGA adapter and 
a DIO-500 Multi-I/O Card. The two 
serial ports (one DB-9 and one DB-25), 
the parallel port, and the joystick port are 
on one 8-bit, half-length DIO card. DIP 
switches on the card let you configure the 
ports. The system also includes a DB- 
9-to-DB-25 adapter cable. In addition, 
the second serial port and the joystick 
port on the DIO card each use a slot 
opening in the back of the system for the 
connectors, thus consuming more slots. 


BIOS and RAM 

The 32-bit SMB can hold from 1 to 6 
megabytes of SRAM. Each megabyte 
consists of four single in-line memory 
modules (SIMMs) that mount perpendic- 
ularly to the board. Each SIMM contains 
eight 32K-bit by 8-bit, 100-ns SRAM 
chips. Because it is static memory, the 
processor does not need to refresh it. 

As the eight chips of each SIMM im- 
ply, there is no parity checking on the 
SRAM memory; the PC's Limited engi- 
neers thought it was unnecessary because 
single-bit errors would be very rare in 
this system. SRAM is generally less sus- 
ceptible to transient noise and other 
error-inducing factors than dynamic 
RAM (DRAM) is. 

The 100-ns (access time) SRAM mem- 
ory can run with no wait states where 
DRAM with 100-ns access time cannot. 
This is because the crucial time for a 
memory chip is not its access time, but 
rather its cycle time. The cycle time is the 
access time plus the time required before 
the memory can be accessed again. The 
cycle time for DRAMS is often close to 
twice their access time; SRAM cycle 
time is faster because SRAMs do not 
need to be refreshed. Also, the 32-bit bus 
employs proprietary logic to help manage 
the SRAM memory without any wait 
states. 

PC's Limited sells 1-megabyte SRAM 
SIMMs for $500. While more expensive 
than DRAM, SRAM offers a significant 
speed advantage. 

You also can put AT-compatible 
DRAM memory cards in the system. If 
you do, though, you must use the ROM 


Setup program to enable memory refresh 


and parity checking. Depending on the 
board, you may also need to set the bus 
speed to 8 MHz. When you're not using 
DRAM memory boards, you can turn off 
memory refresh from the ROM Setup 
program and recover about 4 percent of 
the CPU's time. 

The BIOS is stored in 128K bytes of 


continued 
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REVIEW: РС LIMITED 38616 


ROM on four chips. Unlike the SRAM, 
these are 150-ns parts and run with one 
wait state. The ROM sits on the 32-bit 
bus. The system fetches 1 byte of each 32- 
bit access from each chip. Because the 
ROM chips run with one wait state, code 
in ROM will run more slowly on this ma- 
chine than on other systems, such as the 
Compaq, that copy their ROM into RAM 
at start-up. 

Тһе ROM BIOS (version В02, dated 
6/8/87) was done by PC's Limited. While 
it is compatible with the IBM BIOS, a few 
of its routines start at addresses that are dif- 
ferent from the IBM standard. 


Disk Drives 

The hard disk drive bay in the center of 
the system has a rail mount for only one 
full-height or half-height device. The 
left-hand floppy disk drive bay has three 
half-height slots, but there are external 
access openings for the top two drives 
only. The floppy disk drive is a standard 
Mitsubishi 1.2-megabyte, 5 4-іпсһ, AT- 
compatible drive. 

The disk controller card fills one 16- 
bit slot and handles both the floppy disk 
drive and the hard disk drive. It uses stan- 
dard Western Digital chips and has ca- 
bling for up to two hard disk drives and 
two floppy disk drives. 

The hard disk drive in my evaluation 
unit was a 5'4-inch, half-height, 40- 
megabyte drive from Control Data Corp. 
According to the CORETEST, its aver- 
age access time was a respectable 25.5 
milliseconds. PC's Limited provides its 
own disk-partitioning program and a one- 
sheet instruction guide, but I used FDISK 
fromboth PC-DOS 3.3 and MS-DOS 3.2 
without difficulty. 


Video and Keyboard 

You can buy the 38616 with either а 
monochrome or an EGA monitor. The 
evaluation unit came with a Mitsubishi 
EGA-compatible monitor. The EGA card 
is a Video Seven Vega card that also pro- 
vides CGA and Hercules graphics 
modes. The card comes with configura- 
tion and diagnostics software. 

One interesting ROM Setup option is 
the fast EGA mode. When this is on, calls 
to EGA BIOS routines are routed to other 
routines that come with the system. 
These new routines fetch data 32 bits at a 
time instead of 8 bits at a time. In graph- 
ics applications, this can speed screen- 
redraw time. This option can be disabled, 
but all the software I tried worked cor- 
rectly with it on. 

The 386!$ comes with a Fujitsu key- 
board. The key action has audible key 
clicks and a solid but not stiff feel. It has 
12 function keys across the top and indi- 
cator lights on the Scroll Lock, Num 


Lock, and Caps Lock keys. The space 
bar was very stiff; unless I hit it dead cen- 
ter, it did not work. 


Software and Documentation 

PC's Limited provides no operating sys- 
tem with the machine. A Setup program 
in ROM takes the place of the typical 
DOS Setup program. 

The system comes correctly config- 
ured. When I disconnected the battery 
and erased the CMOS RAM while taking 
the system apart, the next boot-up pre- 
sented me with the usual error messages. 


, Hitting Fl as instructed dropped me into 


the ROM-based Setup. It prompted me 
for each correct parameter and was easy 
to use without a manual. 

You can enter the Setup program at any 
time by typing Control-Alt-Enter. You 
can set the special system options from 
the Setup program; you can also park the 
hard disk head. When you are done, you 
can return to the program you left; you 
lose the contents of the screen you left be- 
hind, however. 

The 386!6 comes with the PC's Limited 
386 Series Owner's Manual. This is a 
reasonably useful and informative book, 
but it could be much better. The lack of 
an index is a major flaw. Also, the man- 
ual makes no mention of setting the I/O 
ports. This information is in the small 
DIO-500 Multi-I/O Card User's Manual, 
but the Owner's Manual should at least 
refer you to it. 

The DIO-500 booklet has the mini- 
mum amount of information required to 
configure the board and is useful if you 
are already familiar with how I/O ports 
function. The manual for the Video 
Seven Vega EGA card, onthe other hand, 
is well written and includes many useful 
diagrams and pictures. 


A Joy to Use 

Despite the problems I encountered with 
my first review unit, the 386!6 was a joy 
to use, and I was reluctant to return it. It 
was so fast that I quickly got spoiled; my 
8-MHz AT compatible now seems slug- 
gish. In addition, the 38616 has a great 
price. 

I found a few compatibility problems, 
such as my troubles with DESQview, and 
quality-control issues, such as the faulty 
keyboard-controller chip in the early unit 


‘I received. However, the ASAP support 


plan and the quick responses of the PC's 
Limited support personnel have made me 
confident that any problems will be 
resolved. 

If you want a fast 80386-based, AT- 
compatible system and you don't feel the 
need to follow the new PS/2 standard, for 
my money the PC's Limited 386!$ is one 
of the best buys around. ш 


Once again, 
Compaq 
raises the standard 
of performance 
for personal computers. 


This time 
by a factor of two... 
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The new COMPAQ DESKPRO 386/20" 


Last year, we introduced the performance that can rival But to make these two of the 
COMPAQ DESKPRO 386™ the minicomputers: Plus they intro- world's fastest PC's, we did 
most advanced personal com- duce advanced capabilities, more than just increase the 
puterinthe world. Nowthe world without obsoleting your invest- clock speed. 

has two new benchmarks from ment in software, hardware For instance, both are built 
the leader in high-performance and training. around a concurrent bus archi- 
personal computing. The new Our new computers employ tecture. Two buses—one for 
20-MHz COMPAQ DESKPRO 386/20 an industry-standard 20-MHz memory and one for peripherals— 
and the 20-lb.,20-MHz COMPAQ 80386 microprocessor and so- eliminate information bottle- 
PORTABLE 386 deliver system __ phisticated 32-bit architecture. necks, allowing each component 


It simply works better. 


most powerful PCs 
and ott. 
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and the new 20-MHz COMPAQ PORTABLE 386" 


to run at its maximum speed. vantage of 386 technology. And And from now until December 
Together, they insure the highest both run new MS-DOS*/BASIC 31, 1987, both computers come 
system performance without Version 3.3 as published by with a free package of new 
sacrificing compatibility with Compaq. With it, our new porta- Microsoft. Windows/386 Presen- 
industry-standard peripherals. ble and our new desktop can tation Manager. It provides multi- 

Both computers offer disk break the 32-megabyte limit on tasking and switching capabilities 
caching. Both offer the most file sizes that handcuffs other with today's DOS applications to 
memory and storage within their PC's, allowing you to build files make you more productive. But 
classes. Both let you run soft- up to the size of your entire fixed that's just the beginning. To find 
ware being written to take ad- disk drive. out more, read on. 
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System Board with 20-MHz Cache Memory Controller 


135-MB Tape Backup 


Weitek Coprocessor Board 


20-MHz 80386 processor 


300-MB Fixed Disk Drive 


16 MB of 32-bit RAM 


The question wasnt 
ut how to get the 


The most powerful personal 
computer in the world 


The COMPAQ DESKPRO 386/20 
is an impressive 50% faster than 
16-MHz 386-based personal 
computers. Even more impres- 
siveis the fact that it's up to 2596 
faster than other 20-MHz 386°. 
That's because the processor is 
just one small part of how the 
COMPAQ DESKPRO 386/20 
outperforms every other PC 


in the world today and even 
many minicomputers. 

The big reason is the new 
COMPAQ Flexible Advanced 
Systems Architecture, which 
optimizes overall system 
throughput while maintain- 
ing full compatibility with 
industry-standard peripherals. 
It does this by combining an 
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advanced memory caching 
scheme with memory and 
peripheral buses that operate 
concurrently. 

Complementing the speed of 
the microprocessor is the new 
advanced 20-MHz Intel® 82385 
Cache Memory Controller. Like 
an efficient secretary that keeps 
frequently used information 
close at hand, it allows the 
microprocessor to operate at 
0-уғаш states 95% of the time. 

While one bus handles these 
high-speed operations, another 
simultaneously handles periph- 


Itsimply works better. 


how to get to 20 MHz, 
most out of 20 MHz. 


erals operating at the industry- 
standard 8 MHz. 

This flexible approach allows 
you to dramatically increase 
system throughput while pre- 
serving your investment in mon- 
itors, disk drives, and expansion 
boards. It can also accommodate 
today's and tomorrow's most 
advanced peripherals without 
constraining their performance. 

Take options like our new 
Weitek™ Coprocessor Board. 
Never before offered in a PC, 
it can increase the speed of 
calculation-intensive, engineer- 


ing and scientific applications 
by a factor of six, giving the 
COMPAQ DESKPRO 386/20 
the performance of a dedicated 
engineering workstation at a 
fraction of the cost. 

Compaq also provides 130- 
and 300-Megabyte Fixed Disk 
Drives with some of the indus- 
try's fastest access times. And 
when used with disk caching 
software, they represent the 
highest-performance storage 
subsystems available. 

As for memory, Compaq 
offers 32-bit high-speed RAM. 


One full megabyte comes stan- 
dard and is expandable to 16 
megabytes without using an 
expansion slot. Plus, we in- 
cluded the COMPAQ Expanded 
Memory Manager. It supports 
the LIM standard so your soft- 
ware can break the 640-Kbyte 
barrier even before OS/2™ is 
released. 

As tasks become more com- 
plex and users demand more 
advanced capabilities, Compaq 
responds by raising the standard 
of performance in personal 
computing. 
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Everyone expected Compaq 


Pound for pound, it is the 


worlds most powerful computer 


Compaq has long been recog- 
nized as the world leader in both 
80386 technology and portable 
computing. So it isn't surprising 
that we would combine the two. 

But noone expected the new 
COMPAQ PORTABLE 386 to run 
at 20 MHz. And no one even 


It simply works better. 


dreamed that it would offer 100 
megabytes of storage, disk cach- 
ing, and much, much more. 
Our newest 20-16. portable 
computer goes far beyond an 
80386 microprocessor with a 
handle. It's not just the most 
advanced portable in the world. 


But no one 


Pound for pound, it's the world's 
most powerful computer. Period. 
Like the recent COMPAQ 
PORTABLE ПІ“ which changed 
the shape of full-function porta- 
ble computing, the COMPAQ 
PORTABLE 386 makes no com- 
promises. It offers more speed, 
memory, storage and features 
than any other portable PC. It 
runs your current software up to 
2596 faster than 16-MHz 386 
PC's. Beyond that, its perform- 
ance in calculation-intensive 


о introduce a 386 portable PC. 
expected all this. 
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40-MB Тире Backup 


20-MHz 80386 processor 


10 MBof 32-bit RAM 


.. 2400-baud Hayes-compatible modem 


51/4-inch 1.2-MB Diskette Drive 


applications is increased even unsurpassed storage for a porta- between an optional 2400- or 
more when you add an optional ble. If that's too much for you, we 1200-baud Hayes-compatible 
20-MHz 80387 coprocessor. also offer a 40-megabyte model. modem; a full-size 54/4-inch 1.2- 

Memory? Get one megabyte We've become famous for build- МВ diskette drive; even an op- 
of 32-bit, high-speed RAM stan- ing desktop computer capabilities tional 40-MB tape backup. 
dard ог go as high as 10 MB inter- into our portables without leav- These features, combined 
nally. And like all of the ing anything out. The COMPAQ with the ultimate in portable 
COMPAQ 386-based PC's, it fea- PORTABLE 386 is more proof. It performance, make the 
tures the COMPAQ Expanded hasa high-resolution, 640 x 400, COMPAQ PORTABLE 386 the 
Memory Manager. 10-inch plasma display; a full- biggest PC this small. 

With our high-performance size, portable enhanced key- 


100-megabyte internal fixed disk board; two industry-standard 
drive, you сап actually fit 500 lbs. ^ expansion slots in a lightweight, 
of data-filled pages into а 20-16. PC, | optional plug-on unit; a choice 
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Compaq moves you ahead 
without leaving you behind. 


Compaq offers the most complete 
line of high-performance 386 
solutions. They all run industry- 
standard software and hardware, 
protecting the investments you've 
already made. 

At the same time you won't be 
left behind when other technolo- 
gies become important. Multi- 
task with existing applications 
using Microsoft Windows/386 
Presentation Manager. Add VGA 


It simply works better. 


graphics if you wish. Run OS/2 
when it's available. And now 
3t/2-inch drives are even an op- 
tion for our desktops. 

We optimize the most ad- 
vanced technology while main- 
taining compatibility with the 
past, present and future. This 
makes COMPAQ PC's a wise 
decision for serious business 
users. Because at Compaq, we 
don't burn bridges, we build them. 
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See the COMPAQ DESKPRO 386/20 
and COMPAO PORTABLE 386 at an 
Authorized COMPAO Computer Dealer. 
And from now through December 31, 1987, 
get Microsoft Windows/386 Presentation 
Manager free when you buy a 386-based 
COMPAQ computer. For more informa- 
tion, call 1-800-231-0900, Operator 40. 
In Canada, call 416-733-7876, Oper- 
ator 40. 

WeitekT^! Lotus? Intel* Microsoft MS-DOS? 
Hayes? апа OS/2™ are trademarks of their 
respective companies. 


©1987 Compaq Computer Corporation. 
All rights reserved. 
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SYSTEM REVIEW 


The Zenith Z-183 


The Zenith Z-183 is a rede- 
signed version of the original Z- 
181 laptop, with the addition of 
a 10-megabyte hard disk drive. 
It's priced at $3499. 

In a previous review, I com- 
paredthe Z-181 with three other 
laptops. [Editor's note: See 
"Four Portable Computers" in 
the February BYTE.] The Z- 
181 was noteworthy because of 
its backlit, supertwist LCD 
display, but it was somewhat 
lacking in the area of perfor- 
mance; it used an 80C88 micro- 
processor that ran at a slow 
clock rate of 4.77 megahertz. 

The new Zenith Z-183 laptop 
incorporates several features 
not available on the original Z- 
181. The most significant 
change has been the replace- 
ment of one of the Z-181's dual 
3'5-inch floppy disk drives 
with a JVC 10-megabyte hard 
disk drive. Other improvements 
include an 80C88 microproces- 
sor that has dual clock speeds of 
4.77 and 8 MHz; new compo- 
nents to reduce overall power 
consumption; an improved, larger-capac- 
ity battery pack; and, not least of all, a 
handle. 

My review unit came with the standard 
640K bytes of RAM and an optional 
1200-bit-per-second internal modem 
($399). [Editor's note: Zenith has also 
released a new version of the Z-181 that 
incorporates the Z-183's improvements, 
excluding the internal hard disk drive. 
The new Z-181 does, however, let you 
hook up an AC-powered 20-megabyte ex- 
ternal hard disk drive.] 


A Case for Growth 

The internal improvements of the Z-183 
have had some external costs. The laptop 
has grown a bit in its transition from the 
original Z-181 to the Z-183. It will still 
fit on your lap, but not as comfortably as 
before. The system's size has increased 


John Unger 


A hard disk drive makes 


Zenith's latest laptop better, 
but still not the best. 
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nearly 2 inches іп depth and У inch in 
width and height. More significantly, the 
inclusion of the hard disk drive and a 
larger battery pack has increased the 
computer's weight from 12 pounds to al- 
most 16 pounds. 

Zenith has improved the keyboard by 
making some subtle but meaningful 
changes in its layout. Four editing keys 
are now located at the lower right corner 
of the keyboard in a cross configuration. 
They function as arrow keys normally, 
and they change to Home, End, PageUp, 
and PageDown when you use them in 
conjunction with a special Function key. 
This setup is reasonably convenient when 
used with WordPerfect and other editors. 
The Control key is in the more standard 
position, just to the left of the А key, and 
the Return and Shift keys are larger than 
those on the Z-181. 


On the left side of the Z-183, 
toward the back, is a circular 
. connector that can be used for 
plugging in an optional external 
numeric keypad or keyboard. 
You must change the setting on 
a DIP switch located on the bot- 
tom of the case to enable the 
keyboard connector. Zenith's 
optional ZKB-2 keyboard, with 
a full 101 keys, is the only one 
guaranteed to work properly 
with this port, so you take your 
chances if you plug your desk- 
top computer's keyboard into 
the connector, even if it fits. 
Fortunately, Zenith chose not 
to fool with the Z-181's excellent 
screen. The backlit, supertwist 
LCD displays a full 25 lines of 80 
characters and CGA graphics in 
320 by 200 and 640 by 200 reso- 
lutions. You still have to juggle 
the contrast and backlighting 
controls in certain lighting con- 
ditions (such as bright sunlight or 
a dark room) to get the best 
display, especially for software 
that emulates CGA text and 
graphics. The Z-183 displays 
colors as shades of blue-gray and tends to 
either wash out light areas or blend the 
dark areas, depending on how you adjust 
the contrast. 


Large but Sluggish Storage 

Putting a hard disk drive in a portable com- 
puter requires some concessions. The first 
and most obvious compromise is battery 
life. When kept hard disk usage to a mini- 
mum (for example, working on a single 
text file), I was ableto runthe Z-183 for up 
to 5 or 6 hours on one battery charge with 
the standard 2.5-amp-hour battery pack. 


continued 


John Unger (P.O. Box 95, Hamilton, VA 
22068) is a geophysicist for the U.S. gov- 
ernment. He writes graphics software 
and uses computers to study the structure 
of the earth's crust. 
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Zenith Z-183 


Company 

Zenith Data Systems j 
1000 Milwaukee Ave. 
Glenview, IL 60025 

(800) 842-9000 

(312) 391-7000 (in Illinois) 


Size 

13% by 14 by 3Ve inches; 15V» pounds 
(with internal modem installed); screen 
:Size: 8 by 6 inches 


Components 

Processor: 80C88, switchable between 
4.77 and 8 MHz 

Memory: 640K bytes on system board 
standard; optional 1 megabyte of internal 
EMS RAM 

Mass storage: One 10-megabyte 
internal hard disk drive; one 720K-byte 
double-sided, double-density 3Ve-inch 
floppy disk drive 

Display: 25-row by 80-column 
supertwist LCD with electroluminescent 
backlighting; emulates IBM CGA to give 
320- by 200-pixel and 640- by 200-pixel 
monochrome graphics in shades of 
blue-gray 

Keyboard: 78 keys, including 12 
function keys; special editing-key cluster; 
embedded numeric keypad selectable 
on ASCII keyboard 

МО interfaces: RS-232C serial port, 9- 
pin male D-shell, Centronics-compatible 
Parallel port, 25-pin female D-shell; 


RGB/composite monochrome 9-pin video 


port, ІВМ PC-compatible; port for 
external floppy disk drive or bar-code 
reader; standard telephone jack for 
optional internal 1200-bps modem; port 
for optional external keypad or 
keyboard 

Battery power: Internal 12-volt nickel- 
cadmium, rechargeable, 2.5-amp-hour; 
approximate lifetime: 4 to 5 hours 


Software 
MS-DOS 3.2 


Options 

Carrying case: $59 

300-/1200-bps internal modem: $399 

2400-bps internal modem: $549 

Automobile cigarette-lighter power 
adapter: $19 

4-amp-hour battery pack: $129 

ZKB-2 full-size keyboard: $149 

Numeric keypad: $130 (approximate) 

LapLink: $130 


Documentation 

Z-180 PC Series Computers Owner's 
Manual; MS-DOS 3.2 User's Guide and 
User's Heference Manual; MS-DOS 
version 3.2 Quick Reference Guide 


Price 
$3499 


Inquiry 884. 
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REVIEW: ZENITH Z-183 
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The Disk Access benchmarks write and then read a 64K-byte sequential text file to a hard 
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. The 40K Format/Disk Copy benchmark is not 
performed on computers with only one floppy disk drive. The 40K File Copy benchmark 
copies a 40K-byte file on the hard disk. The Spreadsheet tests load and recalculate a 
100-row by 25-column Multiplan (1.06) spreadsheet. (The IBM PC AT and the Zenith Z- 
183 loaded from the hard disk.) Al BASIC benchmark programs were run with MS-DOS 
3.2 and GWBASIC 2.02. 


However, when I was doing work that in- 
volved fairly frequent access to the hard 
disk (running disk- access benchmarks re- 
peatedly, or compiling and running C pro- 
grams), the battery life dropped to around 
3 to 4 hours. Zenith offers an optional 4- 
amp-hour battery pack, which, according 
tothe company, should extend your porta- 
ble computing time by about 2 hours, de- 
pending on how much you access the hard 
disk. 

Another, and perhaps for some a more 
severe, restriction is the extremely slow 
access time and data-transfer rate of the 
hard disk drive. The CORETEST pro- 
gram from CORE Inc. showed that the 
3'%-inch hard disk drive has an average 
access time of 112 milliseconds and a 
data-transfer rate of 55K bytes per sec- 
ond. А standard IBM XT 10-megabyte 
hard disk drive has an average access 
time of about 70 ms. According to a tech- 
nical representative at Zenith, the perfor- 
mance problem is related to design con- 
siderations for a portable computer. The 
Z-183 15 shock-mounted, and the heads 
automatically retract and park after about 
5 seconds of inactivity. This protects the 
disk surfaces if the computer experiences 
a sudden shock while it is in use—a good 
feature. However, this sort of ruggedized 
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AMDEK 410 MONITOR 
12inch choose amber or white screen ... 549% 


AMDEK COLOR 722 MONITOR 
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REVIEW: ZENITH Z-183 


construction can contribute to slow 
performance. 

Also, the Z-183’s hard disk drive is 
one of the noisiest I have ever worked 


with. 


Faster, But Still Not Fastest 
A shortcoming of the old Z-181 was its 
relatively lethargic performance. Zenith 
has improved that by providing the Z-183 
with a dual-speed 80C88 microproces- 
sor. You change the processor’s clock 
speed from 4.77 to 8 MHz by removing a 
rubber plug that covers a DIP switch in 
the bottom of the computer and flipping 
one of the switches. This procedure is 
somewhat inconvenient, compared to 
other computers that let you change 
speeds with simple key combinations or 
software commands. On the other hand, 
once you have the switch in the 8-MHz 
position, you might as well leave it there. 
None of the software that I used—includ- 
ing WordPerfect 4.2, ProComm 2.4.2, 
Condor 3 2.11.11, R:base System V, 
Turbo С 1.0, and Microsoft C 4.0—re- 
quired the slower clock rate to function 
properly. 

At 8 MHz, the Z-183 performs CPU- 
intensive tasks in about 70 percent of the 
time it takes at 4.77 MHz, but its perfor- 


The Headstart Syste 
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mance still lags behind that of the Toshiba 
T1100 Plus, which uses an 80C86 pro- 
cessor that can run at 4.77 or 7.16 MHz, 
and the NEC MultiSpeed, which has a 
V30 chip running at 4.77 or 9.54 MHz. 
At 8 MHz, the Z-183 ranthe BYTE Sieve 
and Calculations benchmarks in 138 and 
41.9 seconds, respectively (see the graph 
on page 146), as compared to 94 and 30 
seconds for the T1100 Plus at 7.16 MHz 
and 68 and 22 seconds for the MultiSpeed 
at 9.54 MHz. 

The optional 300-/1200-bps modem in 
my review unit was easy to install and 
functioned perfectly. It is fully compat- 
ible with the Hayes Smartmodem 1200B. 
Later this year, Zenith plans to introduce 
an interna] memory expansion that will 
add 1 megabyte of Expanded Memory 
Specification (EMS) RAM to the Z-183. 
This additional memory could be used as 
a disk cache, which would help speed up 
the performance somewhat. At the time 
of writing this review, Zenith had not yet 
announced a price for the memory 
upgrade. 


Software, Service, and Documents 

With the system's software (MS-DOS 

3.2), Zenith includes an easy-to-use file- 
continued 
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PRACTICAL PERIPHERALS 


PRP 1200 INTERNAL MODEM 


«ЕМ compatible "Dual 360K floppy drives 
*Parallel & serial ports s*Monochrome/color 
card «Quick start software Includes word 
processor, filer and more *Monochrome 
$ystom..5995 


сос, 97205: it. 
ACCESSORIES 


CERTRON 00130 DISK CASE 


24pin LQ dol mati, 135 ср: ......... 53505 


EPSON LQBOO PRINTER 
Dot matrix 16160 cps.parollel/seriaf . . . 5469" 


EPSON LQIOOO PRINTER 


136-соішта, МО cps, paraliei/serial . . . . . 549° 
EPSON FX86E DOT PRINTER 

200 cps, fricllon/fractor, МӘ-........ $339" 
OKIDATA OKIMATE 20 PRINTER 

Full color,inierface required ......... 109% 


BROTHER M-ISO9 PRINTER а «og, — hof cord wih popup senar softwar»... 580% һоаз 130 525 with кәуоск........... 44% — OKIDATA OKIMATE 180 PRINTER ses 
IM/tpson compolible, Do! matrix ..... PRP 1200SA EXTERNAL MODEM 95 СВЕТОМ DD4O/DD5O HOLDERS 22; Dot; Commodore /p creel nein cv 
BROTHER M-I709 PRINTER доду М compalbie complete wih cable . STI9% сһоозә 35° 0040 or 5.25" 0050 ......... 8% OKIDATA OKIMATE 120 PRINTER 189% 
Wide cariage,MO cps, 24K buffer ..... PRP 2400 INTERNAL MODEM INLAND 8MSIBM MONITOR STAND Солт оге Inonaeg & сари «ess: 
COMMODORE 64C SYSTEM әс hol cord, 2400 baud, popup ісімен. 905975. зме! (OFM essen 921°" AMARAY PS2 PRINTER STAND 49% 
wit ISUG disk dive «iier PRP 24005А EXTERNAL MODEM ragos  ELECTROPAK 6200 SUPPRESSOR sinos келен wi paper WOY ............. 
EPSON EX-IOOO DOT PRINTER „pagos М compolitie 2400 baud with сарбо... 199 бой for all elecioRict .,........... 19 SEIKOSHA МРІЗООДІ PRINTER 3595 
300 cps, 134-column, NLQ mode .,,... 579 ы ‚ : Matrix, 300 cps, FREE STAND .....-.,. 

EPSON LX-800 DOT PRINTER In New York MAGNAVOX 8505 MONITOR & 
180 cps, Iriclion/tractor. ............ 409% To Order 800-2 21-8] 80 Alaska & Canada 12", RGB and composite ............ 3199 
TOSHIBA T-IOOO COMPUTER ; ^ Toll Free " Call: (718) 417-3737 MAGNAVOX 8562 MONITOR 597975 
Lap Top portable ВМ сотра!Ые ...... 879 12" RGB withiBM сашШа............. 


Dealer Inquiries Invited — Prices Effective Through December 31, 1987 


SEND MONEY ORDER, CERTIFIED OR CASHIER'S CHECK, MASTERCARD, VISA or AMEX (Include card number, Interbank No, 
HOW TO ORDER BY MAIL: хрга!ап date and signature.) ТО: J&R MUSIC WORLD, 59-50 QUEENS-MIDTOWN EXPRESSWAY, DEPARTMENT 8М1287, MASPETH, 
NY 11378 DO NOT SEND CASH. Personal and business checks mus! clear our жалтақ пете Deere РТР ЕИ. i MINUM ipee ya Lise 5 halite 
Charge Is 5% of Total Order with a $3.95 minimum. (Canadian Orders Add 15% Shipping, with a 99.95 minimum charge.) For shipmenis by ar, plegse dou 

2 O.D.'s. NEW YORK RESIGENTS PLEASE ADS SALES TAX. ALL MERCHANDISE SHIPPED BRAND NEW, FACTORY ез AND 100% GUARANTEED. WE ARE NOT RESPONSIBLE 


FOR ANY TYPOGRAPHICAL ERRORS. | се pp Л». Lade NES. 
59-50 Queens-Midtown Expressway, Maspeth, МҮ 11378 /| 
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45% 
QUALITY Al 9- PIN PRICES! 


ЕНЕ = LPRINTer 
High volume 24-pin color printing is now in your price range. If you're 
considering 24-pin printers from NEC, IBM, Epson, Toshiba, Alps, e 


Fujitsu or any 9-pin wide carriage printer, then the NLQ 324c is 
the printer you've been waiting for! 


FEATURES: 

B 300 cps draft/100 cps М.О 

m 24-pin color graphics/text 

B Bi-directional tractor 
w/paper parking 

m 8 K buffer w/32K option 


9 | x Available with the 
Printers Plus 2-YEAR 
ө REPLACEMENT 
GUARANTEE! 
& Call for details! 
LIST PRICE: $1195 $ | 
e , INTRODUCTORY 
PRICE: | 
@ INCLUDES IBM CABLE! © 


NLQ LPRINTER is a trademark of Printers Plus, Inc, Vienna, VA. This is not a liquidation or imitation 
product. Please cail and we will gladly explain the difference between this product and any other product 
with any similarity. 


la 
|! CHOOSE FROM THE WORLD'S LARGEST | 
| SELECTION OF PRINTERS! | 

в | We guarantee to match the lowest in-stock prices іп this publication! [ ? 
| And guess what! МЕ DO GUARANTEE COMPATIBILITY! Call about the — | 

e | unique Printers Plus Guarantee! | e 
| PRINTERS LASERS l 

ө | ALPS NEC APPLE KYOCERA |9 
| BROTHER NLQ® AST NEC [ 

ө | CIE OKIDATA CANON OASYS l^. 
| CITIZEN PANASONIC CIE OKIDATA i 
| C.ITOH PRIMAGES C. ITOH PANASONIC | 

* | DIABLO SILVER REED CORDATA PCPI | © 
[ — EPSON STAR EPSON QMS | 

e| FUJITSU TOSHIBA H-P QE lo 
| IBM | 
| | 


Our expert В & D Department continuous! Ny 
the market, IF YOU DON’ 


monitors the latest printers on 
SEE IT. CALL! 


THE NATION'S ONLY А 4 COMPUTER PRINTER SPECIALISTS 


e | Ea 1 б 
N By | 
3E 2 7, (703) 734-0236 | 

- 5i WE'LL CREDIT COSTOF LONG | * 
t z DISTANCE TELEPHONE CALL І 

e t: Г = WITH ANY PRINTER PURCHASE. 4 
І т PRINTERS pus INC. This offer good only fhrough mail order division. Visi ол? [ 

e 13 _8486-С TYCO RD. icd E LAST LAE 
7 TYSONS CORNER, VA 22180 i 
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REVIEW: ZENITH Z-183 


transfer utility program called PCXFER, 


which lets you transfer files from the Z- 
183 to another microcomputer. 

By agreement with Zenith, Business- 
land Inc. will sell and service the Z-181 
and Z-183 laptops. Zenith will also con- 
tinue to market the laptops through its 
own national network. The Z-183 comes 
with a one-year limited warranty on all 
parts and labor. For service, Zenith en- 
courages you to take your computer to the 
dealer you bought it from or to the nearest 
authorized Zenith service center. Buyers 
who live too far from either location can 
call Zenith to get a return-authorization 
number and then ship the unit to the com- 
pany for service. 

The Z-180 PC Series Computers Own- 
er's Manual is a considerable improve- 
ment over the slim volume that came with 
the original Z-181, especially in terms of 
its technical coverage of the hardware and 
software. In fact, the new manual has 
only limited information to tell beginning 
computer users about their new systems. 


Easy on the Eyes, Not on the Arms 
With its 10-megabyte hard disk drive and 
dual-speed processor, the Zenith Z-183 
adds performance to a portable machine 
that already has one of the best LCD 
screens on the market. The improve- 
ments to the keyboard are worthwhile and 
enhance the machine's productivity. 

However, Zenith should have taken the 
extra step of using a faster CPU, such as a 
true 16-bit 80C86 microprocessor, rather 
than the 80C88; and a faster hard disk drive 
would have been a welcome addition. The 
Z-183 still lags behind the Toshiba T1100 
Plus and NEC MultiSpeed laptops in CPU- 
intensive performance. 

Also, the size and weight of the com- 
puter are about the maximum you can 
have and still call the machine a laptop 
computer: 154% pounds is а lot to lug 
around an airport when you are also 
struggling with a briefcase and carry-on 
luggage. To a certain extent, that's the 
price you pay for the convenience of a 
hard disk drive and the increased power it 
provides. If you need a battery-powered 
laptop portable with a hard disk drive, 
your options are limited, and the Z-183 is 
agoodchoice. 8 


[Editor's note: At press time, Zenith an- 
nounced that it will discontinue the 10- 
megabyte hard disk drive in the Z-183 
and substitute a 20-megabyte hard disk 
drive (with the same access time). Ac- 
cording to the company, the new unit will 
sell for the same price. Zenith will no 
longer provide PCXFER, but it will offer 
Traveling Software's LapLink for $1 30. 


| An optional 2400-bps modem will also be 


available for $549. | 


At last, 


real mainframe-based CAD 


power at a PC/ price. 


Introducing 
MICRO CADAM 


CORNERS ГОМЕ 


Now you can have mainframe CAD 
power on your IBM® PS/2™ PC/AT® or 
compatible—for just $2,995* 

If that sounds amazing, it is. Especially 
when you compare MICRO CADAM CORNER- 
STONE to run-of-the-mill PC CAD systems. 

Use it to create complex orthographic 


drawings, then make automatic isometric projec- 


tions with mathematical accuracy. It is a serious 
design tool, made to order for solving multi- 
dimensional problems, and solving them fast. 


It employs the friendly CADAM user 
interface, famous throughout the industry for 
being easy to learn and use—even if you've 
never worked with a CAD system before. You 
can make drawings quickly and naturally, a 
feature you'll appreciate if you've ever strug- 
gled with an older PC-based drafting system. 

MICRO CADAM CORNERSTONE is 
upwardly compatible with the whole CADAM 
family of CAD/CAM/CAE solutions, working 
today on more than 25,000 CADAM terminals 
and used by over 100,000 design and manu- 
facturing professionals worldwide. And it 
features .DXF neutral files, so you can 
exchange data with other PC-based systems. 

Everything you need is included: three- 
button optical mouse, comprehensive user 
guide, your own self-training course—and 60 
days of free dial-up support from CADAM. 


So if you want mainframe power with 
the affordable convenience of a stand alone 
desktop mechanical design system, start at the 
top—with new MICRO CADAM CORNERSTONE. 
At last, real mainframe power at a PC price. 

То order, or for more information, 
call CADAM toll-free 800-255-5710. 


MICRO CADAM CORNERSTONE.. 
The Ultimate PC CAD Production Tool 


Nka 


“к” 
CADAM INC 


A SUBSIDIARY OF LOCKHEED CORPORATION 
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CADAM в a registered trademark and MICRO CADAM CORNERSTONE & a trademark of CADAM INC. IBM-and Personal Computer AT 


are registered trademarks and PS/2 & a trademark of International Business Machines Corporation, ©1987 CADAM INC Dealer inquiries invited 


“Suggested U.S. licensing fee. 
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Leave it to Hayes to do the unthinkable. 
To make obsolescence a thing of the past. 

Introducing the Hayes V-series Modem 
Enhancer?" Designed to raise the standards 
of your Hayes Smartmodem 12007” and 
Smartmodem 2400 "' external modems to 
the highest of all: Hayes V-series technology 


Consider the benefits of adaptive data com- 


ре This feature enables you to virtual- 
y double your modems throughput. So a 
1200 bps modem can achieve 2400 bps and 
a 2400 bps modem can achieve 4800 bps. 

Plus, the Hayes V-series Modem Enhancer 
provides your modem with the most 
advanced point-to-point error control. For 
information that not only gets there faster, 
but gets there reliably 

The Hayes V-series Modem Enhancer also 
offers automatic feature negotiation. a self- 
operating capability that selects the optimum 
common feature set with any Hayes modem 
for the most efficient transmission at the 
highest shared speed. 

And soon these features can be further 
enhanced with an X.25 PAD option to 
accommodate the network environments of 
the future. Which means you get the best of 
both worlds: the ultimate in communications 
today as well as the path toward the com- 
munications standards of tomorrow. 

The Hayes V-series Modem Enhancer 
runs with either Hayes Smartcom II® ver- 
sion 30 or our new Smartcom III™ software. 
Contact Hayes regarding our software 
upgrade policy. 

Now that you know what a Hayes 
V-series Modem Enhancer can do for a 
modem, just think what it can do for you. 

The Hayes V-series Modem Enhancer is 
available only through your Hayes Advanced 
System Dealer. Call 800-635-1225 for the 
one nearest you. 

Hayes Microcomputer Products, Inc., 


PO. Box 105203, ғ 
Atlanta, СА »« Hayes 
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5346 УШ СОП 1-800-254-7330 


With System Only 
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= / диа іг TURBO PC/XT 


Call For Details and 4 Other 


256K Memory, 360K Brand Name Floppy Drive, System Configurations. 
135 Watt Power Supply Slide Case, 

AT Style Keyboard, 4-10 MHz Clock Speed, 
{Keyboard Selectable), 8 Expansion Slots 
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Brother Printera ,............ 
Citizen Printers 
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ОДА ,......»9.4.-...... 
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Quick Верой, 
ВәраРіе,........ 
Revelabon ....... 
Revelation Bump Disk .....,.... 
R:Base Clout (New Ver.) . 
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CompuServe Starter Kit ..,,,,..,.$ 19 
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Microsoft Access .. 
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Chanmaster .....-аа.а.. 9199 
Diagram Master. ,,........... 185 
Елегуарһк5 20 ..,.......... 269 
Freelance Plus ....,......... 325 
Generic CAD wDot Plot 30 ...... 72 
Harvard Graphics... 55555555. 179 
IMSI Mouse (PC Mouse) w/Dr. Halo и. 92 
In-A-Vision .. 
МарМавзе,,.............. 209 
Microsoft Buss Mouse 10 ....... . Call 
Microsoll Сһай30...,......... 249 
Microsoft Serial Mouse 1.0,,...... Call 
News ROOM. .,.,...-....... 90 
News Room Professional.. a assas 65 
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Тітейпе 20................ Сай 
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TODO ——— — ———— | 
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SYSTEM REVIEW 


Atari's Mega 4 


The Atari Mega 4 is an im- 
proved ST in a new box. Along 
with 4 megabytes of RAM, a 
blitter (bit-block transfer) chip, 
an expansion slot, and new 
ROMs, the Mega 4 has an 8- 
megahertz 68000 processor, an 
internal 760K-byte 3!^-inch 
floppy disk drive, and a 10- 
megabyte hard disk drive/direct 
memory access port. It also 
comes with either a 640- by 
400-pixel monochrome screen 
or (with the color monitor) a 
choice of 640 by 200 pixels in 4 
colors or 320 by 200 pixels in 
16 colors. 

The Mega 4 uses the TOS op- 
erating system and the GEM 
Desktop ROM-based system 
software. With acolor monitor, 
the Mega 4 costs $2599.95. 
(See the box on page 154 for de- 
tails on the different configura- 
tions and their prices.) 


The Box 

Except for its loud fan, the 
Mega 4's box with its detach- 
able keyboard is a big improve- 
ment over the 1040ST. [Editor's note: 
See "The Atari 1040ST" by Dave Men- 
coni inthe February BYTE.] The monitor 
now sits on top of the system unit. The 
biggest improvement is the keyboard it- 
self, which is laid out just like the 
1040ST's but has a less spongy, cleaner 
action. The keyboard is attached to the 
CPU with a coiled phone cord that 
stretches to a length of about 8 feet. The 
footprint of the CPU and monitor is rea- 
sonably small, about 14 inches square. 
Overall, the packaging takes up consider- 
ably less desk space than the 1040ST 
does. 

My review system came with an SH204 
20-megabyte hard disk drive. This large, 
heavy disk drive's cable is so short that you 
can place the drive only to the left of or be- 
hind the machine. According to Atari, the 
new 5Н205 hard disk drive, which will be 


Jim Kent 


A new version 
of the ST with 4 megabytes of RAM 
and a graphics coprocessor 


available later this year, will fit underneath 
the Mega system box. 


The Blitter 
The most interesting new feature of the 
Mega 4 is the Atari blitter. This piece of 
custom silicon speeds up graphics opera- 
tions, especially rectangle fills and moves, 
and text moves. Software that makes 
graphics ca!ls through the GEM VDI or the 
Line А traps, or that uses BIOS calls for 
text, will speed up noticeably. [Editor's 
note: For more information on the GEM 
VDI and the Line А traps, see "Atari ST 
Software Development” by Michael 
Rothman in the September 1986 BYTE.] 
GEM-based programs, particularly First 
Word and the GEM Desktop itself, are 
more pleasant to use with the blitter. 

The Atari blitter can perform the stan- 
dard Boolean operations (e.g., move, or, 


and, and xor) on a source and a 
destination bit map. More im- 
portant, it can shift the source 
so the screen can be quickly 
scrolled one pixel at a time. It 
has a 16-word pattern mask for 
halftones and patterns. 

Ап esoteric but potentially 
powerful feature of this blitter is 
the smudge bit. When this bit is 
set, the blitter uses the four 
least-significant bits of the 
shifted source as an index into 
the pattern buffer. I’ve used this 
to create a full-screen X4 zoom 
in Мо second, about twice as 
fast as it can be done with the 
68000. [Editor's note: Source 
code (nonexecutable) listings 
for scrollzoom.c and zoom- 
blit.asm in C and assembly lan- 
guage are available on BIX, on 
BYTEnet, on disk, and in the 
Quarterly Listings Supplement. 
See "Program Listings" in the 
table of contents. To “find” 
source code in the Listings 
areas on BIX and BYTEnet, 
search by article title, or au- 
thor, or issue date. Some ar- 
chived files may contain numerous list- 
ings for a single article. A description of 
the file also accompanies each entry.] 

Normally, the blitter and the 68000 
take turns of 64 bus cycles each. In hog 
mode, the blitter grabs all the cycles. 
However, this leaves the 68000 unavail- 
able to service keyboard and other inter- 
rupts. You don't want to miss keyboard 
interrupts because you'll lose your type- 
ahead, so it's better to operate the blitter 
in shared-bus mode. The processor can 
restart the blitter early, before the 
68000's 64 cycles are up. This gives the 


continued 


Jim Kent works at Dancing Flame and is 
the moderator of the atari.st conference 
on BIX. Не сап be reached at 739a 16th 
Ave., San Francisco, CA 94118 or on 
BIX as "jim Жеп.” 
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Atari Mega 4 


REVIEW: ATARI'S MEGA 4 


Company 

Atari Corp. 

1196 Borregas Ave. 
Sunnyvale, CA 94086 
(408) 745-2000 


Components 
Processor: 8-MHz 68000; custom bit 
blitter graphics coprocessor 
Memory: 4 megabytes of RAM (2 
megabytes in the Mega 2); 196K bytes of 
ROM 
Mass Storage: Internal 720K-byte 
double-sided 3Ve-inch floppy disk drive; 
10-MHz DMA port can be used to 
connect Atari 20-megabyte or third-party 
hard disk drives; port for additional 
external floppy disk drive 
Display: Monochrome 640- by 400- 
pixel display with black-and-white 
monitor; color 640- by 200-pixel display 
in 4 colors or 320- by 200-pixel display in 
16 colors outof 512 with color monitor. 
Screen uses 32,000 bytes and may be 
located on the start of any 256-byte 
page of memory. 
Keyboard: 94-key IBM Selectric-style 
QWERTY keyboard with numeric keypad, 
cursor controls, and rhomboid function 
keys 
Sound: Three independent sound 
channels with envelop/volume/frequency 
control 
Expansion and ports: Internal 
expansion slot with full access to the 
68000 bus; Centronics parallel port; 
ОВ-25 serial port with IBM PC pin-outs; 
MIDI in and MIDI out; 10-MHz DMA 
port for hard disk drive, laser printer, or 
other high-speed peripherais; 
mouse/joystick О port; joystick 1; 128K- 
byte external ROM cartridge slot 


Options 

SF314 external double-sided floppy 
disk drive: $299 

SH205 external 20-megabyte hard disk 

drive: $899 


Price 

Mega 2 with monochrome monitor: 
$1699 

Mega 2 with color monitor: $1899 

Mega 4 with monochrome monitor: 
$2399 

Mega 4 with color monitor: $2599 


inquiry 885. 


68000 a chance to service interrupts 
every 64 memory cycles (256 processor 
cycles), while letting the blitter operate at 
about 90 percent of hog speed. 

The blitter is controlled with 16 read/ 
write registers. It can manipulate bit maps 
as large as 512K by 64K pixels anywhere 
within its 8-megabyte address space. In ad- 
dition to the usual offset to be added to the 
screen address at the end of each line, the 
Mega 4’s blitter has an offset to be added at 
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DISK ACCESS IN BASIC (IN SECONDS) 
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The Disk Access benchmarks write and then read a 64K-byte sequential text file to a hard 
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. The System Utilities graphs show how long it takes 
to format and copy a 40K-byte file using the system utilities. The Spreadsheet tests load 
and recalculate a 25-row by 25-column ACalC spreadsheet. The Atari ST tests were 
performed using TOS in ROM, Atari ST BASIC, and the ACalC spreadsheet. The Mega 4 


tests were identical except for the addition of the True BASIC benchmarks. 


the end of each word. This is to cope with 
rendering single-bit-plane sources (such as 
text) onto the color screen, where adjacent 
words in a bit plane may be 4 and 8 bytes 
apart, depending on the resolution. 


The ROMS and Slot 

The Mega 4’s new set of ROMs primarily 
provides support for the blitter. Rectan- 
gle drawing is significantly faster with 
the blitter enabled. Other graphics opera- 


tions, such as line drawing, are faster be- 
cause of better coding. Atari has also 
taken the opportunity to fix the RTS/CTS 
bug in the serial driver. (This bug caused 
the loss of characters when reading 
ASCII files from another computer 
through the modem port.) 

TOS clears all free memory to zero 
when starting up à program. In the old 
ROMs, this was done inefficiently. The 
new ROMs start up a program on à ^ 


REVIEW: ATARI’S MEGA 4 


megabyte machine about 1 second faster 
thantheold ones did ona 1 -megabyte unit. 

The ROMs haven't improved the file 
system; there's still a limit of 40 folders 
on a hard disk. However, Atari has dis- 
tributed a program to increase this limit 
to 200 folders. 

The Mega 4 has a single 64-pin expan- 
sion bus located inside the CPU unit. Es- 
sentially, it's atapintothe existing 68000 
bus. This should be a boon to third-party 
hardware developers and custom hard- 
ware hackers, who previously had to con- 
tent themselves with the cartridge slot. 


System Performance and Reliability 
I used the Mega 4 for about 2 weeks for 
software development. I replaced the GEM 
Desktop with a third-party Unix-like shell. 
A third-party disk cacher improved the 
speed of the hard disk drive. This, plus a 
copious RAM disk for intermediate files 
and a decent C compiler, cut my edit/com- 
pile/link times to less than 3 minutes on a 
110K-byte application assembled from 95 
source files. This compares favorably to 
using IBM PC ATs and some of the 68020- 
based workstations. 

A significant feature of the Mega 4 and 
other ST systems is hardware memory 
protection. Memory protection increases 
system reliability by making it harder for 
one faulty piece of software to destroy the 
operating system. The protection hard- 
ware also makes it much easier to debug 
programs because it stops the program as 
soon as it addresses memory not available 
to it, and this is often the first sign of a 
bug. The lower 2K bytes of the system's 
memory map and anything past the end of 
RAM are protected. The Mega 4 lacks 
only multitasking to make it an ideal pro- 
gramming workstation. 

To give a broader perspective on the 
BASIC benchmarks, I’ve included the re- 
sults for True BASIC as well as for 
Atari’s ST BASIC. True BASIC is 20 
times fasterthan ST BASIC in some tests. 

Atari is bundling less software with its 
systems these days. Gone are NEOchrome, 
Atari Logo, and First Word. All that's left 
is Atari's GEM-based ST BASIC. Fortu- 
nately, lots of good unbundled software 
runs as well or better on the Mega 4 than on 
the 10405Т, including ST Writer, CAD- 
3D, NEOchrome, DEGAS, DEGAS Elite, 
Aegis Animator, Flicker, Megamax C, 
Chat, and GFA BASIC. In fact, ofthe more 
than 50 programs and utilities that I use in a 
typical week, only one (a public domain 
terminal package) failed on the Mega 4. 


A Satisfying Upgrade 

In the Mega 4, Atari has brought us an- 

other 68000 box with a lot of memory. 

Even though there are significant differ- 
continued 
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ences between this model and the earlier 
S20STs and 1040STs, I was pleasantly 
surprised to find that most of my software 
and all my peripherals for the 520ST 
worked for the Mega 4 as well. 

The Mega 4's box fits more neatly on 
my desk, and the keyboard is more ergo- 
nomic than that of previous ST machines. 
The blitter chip speeds up both graphics- 
and text-oriented applications signifi- 
cantly. Although the Megas are more ex- 
pensive than the previous STs, ST owners 
will find them a satisf ying upgrade path. 

Once Atari's laser printer becomes 
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REVIEW: АТАКГЅ MEGA 4 


available (Atari promises it **by the end of 
the year"), the Mega 4 will be ideally 
suited to desktop-publishing applications. 
Moreover, as the PC world switches to 3!^- 
inch floppy disk drives, an often over- 
looked fact about the ST family, including 
the Mega 4, becomes important: It can 
read and write to 3!^-inch 760K-byte flop- 
py disks formatted on an IBM. If you want 
the speed and programming ease of an 8- 
MHz 68000 and the benefits of crisp, fast 
graphics wthout being completely isolated 
from the PC mainstream, the Mega 4 is a 
viable option. ш 
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($11.50 each for 3 or more). Be sure to 
include shirt size: C—(chitd 10-12), S— 
(34-36), M—(38-40), L—(42-44), and 
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VIEWS FROM BIX: 
ATARI MEGA 4 


atari.st/reviews #2, from Steven Grimm. 


I have just two nitpicks for your 
otherwise excellent review. First, the 
40-folder limit doesn't actually 

prevent you fromhavingmore than 40 
folders on your system; it's the maximum 
number that can be accessed during one 
work session (i.e., between reboots). 

So, if you have 50 folders, 20 of which are 
for games and 30 of which are for 
programming, you'll probably never notice 
the limit at all. 


atari.st/reviews #4, from Jim Omura. 


I had a chance to use a Mega ST a few weeks 
ago, and Al Page noted that he thought the 
disk drive of the bare Mega is a tad low. 
If you tilt the keyboard up, it gets in the 
way of the slot and it's cumbersome to 
change disks. Anyway, we thought that 
if you stick the computer on top of the 
new hard disk drive, this problem would 
be alleviated. And then again, a 
couple of issues of BYTE can do this 
as well. 

/ 


atari.st/reviews #14, from Tom Jeffries. 


I would like it if the incredible 
size/power ratio was clear, but maybe you 
have to be there to see 1t. I sit in front 
of my tiny little Mega right next to this 
humongous XT clone that's at least five 
times as big, with 640K bytes and an 8088. 
It looks like a stone-age tool in 
comparison. One thing: You state that it 
is only possible to put the SH204 on the 
left side. Mine sits on the right side with 
no problem. There's no cord to spare, but 
it fits. Maybe they are shipping shorter 
cables with the SH204 now. 


atari.st/reviews #17, from David Betz. 


Yes, it is nice to have such a small 
machine with such a large amount of 
memory. Is there any chance that the 
price will drop before introduction? It 
doesn't seem reasonable tohave to pay 
$1200 extra for 3 megabytes of extra 
memory. The 1040ST costs less than $1000 
and is most of what the Mega 4 is except for 
the extra memory and blitter. Could 
those really cost $1200? The blitter 
upgrade was only supposed to be around 
$100, as I remember it. 


atari.st/reviews #18, from Jim Omura. 


Well, the Mega construction is 
definitelymore expensive than the extra 
memory and blitter. Still, there does 
seem to be a "healthier profit margin." 


For 19% RS/T will give you | 
aworld of understanding. 


Thousands of engineers and scientists are you can perform all sorts of data analysis ina 
using RS/1® software to get a better understand- fraction of the time it would take with conven- 
ing of their technical data. And now you can find tional methods. 
out why. Experience easy-to-use statistical and curve- 


fitting capabilities. And presentation 
quality graphics. Plots, graphs, histo- 
grams. This trial package does it all. 

Before long, you'll discover how 
КЛ software can help you improve 
laboratory research, cut product de- 
velopment costs, and increase manu- 
facturing yields. And that's just the 
beginning. There's no telling what 
you can do with such a fast, powerful 
data analysis tool. 

And the $19.95 you pay for the 
trial version can be applied to the pur- 
chase of the complete RS/1 software 
package for the IBM PC AT and XT.* 
Call 1-617-499-8200 for a credit card pur- 
chase, or fill out the coupon and send it in. 


For the first time, you can see 
why the RS/1 package has become 
an industry standard in data anal- 
ysis software. All on your own PC. 


RS/1 Data Analysis System 


* Data management: easy entry, im- 
port, storage, and retrieval of data 

* À full range of data analysis tools 

* Presentation quality graphics: graphs, 

histograms, 3Ds and more 

sum * Easy-to-use statistics: 

t-tests, 1- and 2-way Anova, 
non-parametric, and other 
standard tests 

* Spreadsheets and models 

* Curve-fitting: linear, poly- 
nomial, multiple stepwise, 
and nonlinear ~ with good- 
ness-of-fit statistics 

* A powerful programming 

language for customizing 

applications 


tabular and graphical forms. can understand. 
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. ware Pr S 
sion of RS/1 software. For $19.95, you get a spe- Soft oduct 
cial demonstration version of RS/1 software with 10 Fawcett Street Cambridge. MA 02238 
data storage limitations. With this trial package, A Subsidiary of Bolt Beranek and Newman Inc. | 21 ЕТ 
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Wewanted this to be 
a fair comparison. 


TurboC 
One look at what the competition $a 
left out of their C compiler and you'll 
see why theres only one choice for 
people who want to learn C. Intro- 
ducing Microsoft" ОшсКС the C 
compiler that gives you the features 
you need to learn С quickly with no 
sacrifice of compilation or execution 
speed. 

Only QuickC gives you a completely 
integrated debugging environment 
so you can detect program logic errors 
and correct them instantly. And you 
know this debugger 15 advanced 
because it’s from the makers of the 
Microsoft CodeView" source-level 
debugger. 

Only QuickC's graphics libraries 
let you take advantage of the PC's 
extensive graphics capabilities. Just 
like you've come to expect with other 
languages. 

Only QuickC has special context Mun 
sensitive help for the C language ышар 
and library routines. And help is right 
where you need it. On screen, so you 
don't have to go looking for it. 

Only QuickC gives you such highly 
acclaimed documentation. There 
are extensive examples to guide you. 
And theres a special tutorial that 
helps BASIC and Pascal users move 
over to C faster. 

If you're thinking you might want 
to move to an even more powerful C 
later, QuickC’s your only choice. No on-line help for the C language or library routines. 


Microsoft. and CodeView are registered trademarks and QuickC is a trademark of Microsoft. Corporation. Turbo C is a registered trademark of Borland International, Inc. 
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No integrated source-level debugging. 
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Microsoft QuickC Compiler Feature Comparison 
Microsoft QuickC — Turbo С” 


Version 1.0 Version 1.0 
Debugger 
Integrated debugger and editor Yes - 
Source-level debugging Ye -— 
Watch local © global variables Yes - 
Set breakpoints Yes — 
Stack tracing Yes — 
i Editor and Environment 
x: A WordStar® compatible Yes Yes 
SORS integrated = source- edev el debugging Context-sensitive help for C language Yes B 
Context-sensitive help for C functions Yes — 
Brace, bracket & parenthesis matching Yes = 
Mouse support Yes na 
Support for EGA 43-line mode Yes - 
Documentation 
Complete C language reference Yes 
Examples for every library routine Yes — 
Compiler 
Completely Microsoft CodeView compatible — Yes — 
Automatic enregistering Yes Yes 
Integrated MAKE 
Automatically generates .MAK file Yes — 
In-memory MAKE compatible 
with stand-alone MAKE Yes - 
Include file dependencies Yes Yes 
Libraries 
Graphics library included Yes - 
CGA & EGA and VGA support Yes — 
Library source code available Yes ($150) — Yes ($150) 
a €——— же Microsoft C Optimizing 
The full graphics library puts your program in arsither dimension. BitBlit, Compiler 5.0 compatible Yes = 
draw circles and arcs, fill regions and much тоге, Mierosoft LINK vs. Turbo Link 
[ Ulm. ег Links programs up to 640K Yes -- 
font lh? Supports overlays Yes — 
fa ШЗ | Directory searching for library files Yes — 
(suys*stat .h? 1 5 | " 
tue: pth meh it Пы, nii At $99.00, no one can give you 
ag: A А & 
омй ОТТ ОТК От 00 - more for the price. And if you те not 
(мау be joined by !) 
node: S_IURITE S [BEAD 75 IREAD 1 S АПТЕ | | happy, remember we back QuickC 
ый» Дейн, dE | Compiler with a 30 day money back 
Suarantee* 


What could be fairer than that? 


КЕ Microsoft QuckC 


а — = — | For a Quick C information kit or the name of your nearest 
instantly accessible on-line help only a keystroke away Microsolt dealer, call (800) 426-0400. In Washington State and 
Alaska, (206) 882-8088. In Canada, call (416) 673-7638. 
WordSlar is a registered trademark of MicroPro International. *Offer valid only in U.S.A. 
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The right tools make your job easier 


ARITE PROLOG INTERPRETER 


Mindougs Gait 
|n 
= ЕЕ urite( Минет of rings (max = 5, ctl-c to end): ”), 

Built-in full-screen = read(C), BONUS: Full set of screen 
program editor. С -В, design predicates so you 

cursor type (9,9), can include windows, 

make window(A,B,S Towers of Ha menus, dialog boxes, and 

curremt uindow(D), edit boxes like these in 

poles, your applications. A unique 

rings(C,6), message-passing architec- 

Fa NE MILI ture gives you complete 

Faster, more efficient * frityProlog Bebaggar— — — —— control over the placement, 


interpreter. Fuil superset 
of the Edinburgh Prolog 
standard featuring over 
200 predicates designed 
to meet your 
programming needs. 


color, and actions of the 
screen design elements. 


А ): 5, А А ; 
3, ctl-c to end): 5 Interactive, multiple-window 


debugger. 


Introducing Arity/Prolog Version 5 
The right tool for software development 


Arity/Prolog Version 5 combines the versatile Prolog language with a fully-integrated user interface and comprehensive 
language extensions. The result is a fast, full-featured development environment designed to make your job easier. 


Speed — when it counts Part of a family of application building blocks 


Arity/Prolog V5 sets new 
standards in Prolog benchmark 
speeds. Such as 15530 LIPS 
for Naive Reverse running on 
an 8 MHz Compaq Portable 
286™. But your programs 
rarely resemble simplistic 
benchmarks. That's why Arity/ 


Arity also offers Arity/ 
Expert, a powerful and 
flexible expert system 
development package, 
and Arity/SQL, an 
ANSI standard imple- 
mentation of the Struc- 
tured Query Language 


Mos} real appnealions latt 
LPS woe фзе 17е 


Prolog is designed for optimum jm inam for use with the Prolog 
| performance based on typical !— database. Each of these 
| programming tasks. While the performance of other Prologs products is closely integrated with Arity/Prolog V5, making it 
| declines sharply when tested with real applications, Arity/ easy to build customized applications. 


Prolog's performance remains consistently high. г: "e 
| | ‚ That's just the beginning 
C, Pascal Language integration — not just | | 
A R | Т Y  Arity/Prolog V5 includes many 


nO МА Interfaces more features, such as a virtual 
database which supports up to 
1 gigabyte, database partitioning 
and indexing, DCG support, and 
fr string and floating point support. 


Sunt (ini t. Count]. Я "M x 
ТА er ra ru familiar tools, like C and 


"Countptr :=count). Pascal, to take advantage of the 


count At 1r) Y. CauntPie) :- You don't have to give up oy е 


countQ00. 5-1 talt. power of Arity/Prolog. All C 
data types and expressions are ~ Ue M е 9 Cs 
integrated into Arity/Prolog Arity Corporation s ne 
count(K.Y) V5. So you have a choice of 30 Domino Drive get more information. 
using your existing C, Pascal, ЕЕЕ 1-800-PC-ARITY | 
Fortran, or assembly code with Arity/Prolog V5, or including the (Mass: 617-371-1243) 


declarative programming tasks as part of your Prolog program. Compaq Portable 286 is a trademark of Compaq Computer Corp. 
And now you can call Arity/Prolog from your C function as well. BM is a registered trademark of International Business Machines Corp. 


Arity/Prolod Compiler and Interpreter W Arity/Expert Development Package В Arity/SQL Development Package 
160 BYTE * DECEMBER 1987 Circle 21 on Reader Service Card 


HARDWARE REVIEWS 


Three Accelerator Boards 
for the Macintosh Plus 


Ап accelerator board is an add- 
on device that increases the pro- 
cessing speed of a personal com- 
puter. Although the Macintosh 
Plus has no slots, you can add an 
accelerator board that attaches 
directly to the 68000 CPU. This 
allows another, faster CPU to 
take control of the system. The 
three boards examined for this 
review are MacMemory's 
TurboMax ($1499), Total Sys- 
tems Integration's TSI-020 
($1095), and Radius Inc.'s Radi- 
us Accelerator ($995). 

Accelerator boards use some 
combination of three basic strate- 
gies to increase the speed of the 
Macintosh. First, they can use a 
higher clock speed for the CPU 
than the 7.8 megahertz used in 
the Macintosh Plus. The boards 
under review operate at twice the 
speed of the Mac's CPU (15.6 
MHz, which I'll round to 16 
MHz for simplicity), thus dou- 
bling the effective speed of the 
machine. To fully utilize the in- 
creased speed of the processor, 
however, these boards must have 
their own on-board RAM, also 
running at 16 MHz. 

The second strategy is to use a 68020 
processor in place of the 68000. The pri- 
mary advantage of the 68020 is that it has 
a 32-bit data bus; this lets it access data 
twice as fast as the 16-bit 68000. Again, 
this requires the use of 32-bit RAM, as 
the RAM in the Mac Plus is on a 16-bit 
bus. A variety of other improvements in 
the 68020 allow it to run nearly twice as 
fast as a 68000 at the same clock speed. 

Last, accelerator boards may use a 
68881 floating-point unit (FPU). The FPU 
dramatically increases the speed of han- 
dling floating-point computations. This 
makes the 68881 of great value to applica- 
tions that use lots of floating-point compu- 
tations, such as three-dimensional display 
computations, engineering and scientific 
applications, and large spreadsheets. How- 


Chris Crawford 


Hardware add-ons 
that significantly boost the Mac’s 
performance 


Clockwise from top right: Radius Accelerator; TSI-020, 
designed by Novy Systems; and MacMemory TurboMax. 


ever, it has almost no value for applications 
that don’t use many floating-point compu- 
tations, such as desktop publishing, word 
processing, telecommunications, and soft- 
ware development. For this review, all the 
accelerator boards had the optional FPU 
installed. 

All the boards tested used some combi- 
nation of these three approaches to im- 
prove the performance of the Macintosh 
Plus. The different techniques used by 
the boards’ designers have given their 
creations different characteristics. 

With a few exceptions, noted below, 
these generalizations apply to all the 
boards: They run at 16 MHz; they cannot 
be used in conjunction with other expan- 
sion boards; they offer a 68020 (except 
MacMemory’s TurboMax, which uses a 


68000) and an optional 68881; 
they require a fan; and the instal- 
lations are reversible. All three 
accelerators use a Killy or Killy- 
type clip—a large plastic clip that 
snaps over the 68000 and passes 
the signals to pins on top of the 
clip—to connect their boards to 
the Mac Plus motherboard. 

[Editor’s note: MacMemory 
and Radius require a dealer 
technician to install their accel- 
erator boards. There are good 
reasons for this. First, you're 
exposed to high-voltage compo- 
nents inside the Mac when you 
install these boards. If you plan 
to do the job yourself, you must 
make sure the Mac 's high-volt- 
age power supply is properly 
discharged before attempting to 
install the accelerator board. 
Second, you can damage your 
Macintosh if the installation is 
done improperly. TSI also of- 
fers to install the board at no 
charge if you send your com- 
puter to the company. Note that 
the reviewer did successfully in- 
stall and test all three boards, 
so the key point here is that ex- 
treme care must be used if you 
install one yourself. However, due to the 
risk to your computer, BYTE recom- 
mends that even a technically competent 
user should have a technician install the 
board.] 


——Ó 


The MacMemory TurboMax 

The TurboMax accelerator from Mac- 
Memory is the only board in this group to 
use a 68000 CPU. It has a socket for a 16- 
MHz 68881, and the basic board comes 


continued 


Chris Crawford (5251 Sierra Rd., San 
Jose, CA 95132) is a freelance game de- 
signer whose published games include 
Patton versus Rommel, Balance of 
Power, and Trust and Betrayal. He can 
be contacted on BIX as "ccrawfor. ” 
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REVIEW: THREE ACCELERATOR BOARDS FOR THE MAC PLUS 


TurboMax 


TSI-020 


Radius Accelerator 


Type 


. Company 


Size 


Features 


Hardware Required 
Software Required 


Documentation 


Options 


Macintosh Plus accelerator board 


MacMemory inc, 
2480 North First St. 
San Jose, CA 95131 
(800) 862-2636 

In CA: (408) 922-0140 


6V2 inches by 8 inches 


16-MHz 68000; 1.5 megabytes of 
RAM; recoverable RAM disk, print 
spooler DA, SCSI drive utility 
application; SCSI port; 12.5 

watts; fan; support PROM; separate 
power supply; bracket for internal 
hard disk drive 


Macintosh Plus or 512KE 
System 3.2/Finder 5.3 or higher 


42-page TurboMax Owners 
Manual. 28-page MaxRAM 
MaxPrint user manual for 
RAM disk and printer spooler 


16-MHz 68881 FPU: $399 

2-megabyte memory expansion: 
$899 : 

40-megabyte internal hard disk 


Macintosh Plus accelerator board 


Total Systems Integration (TSI) . 
99 West 10th Ave., Suite 333 
Eugene, OR 97401 
(800)874-2288 

(503) 345-7395 


6 inches by 5 inches 


16-MHz 68020; 1 megabyte of 32- 
bit RAM; RAM disk, DA and 
application to configure board or 
system; demonstration program; 
software to patch Microsoft 
FORTRAN and BASIC libraries; 
2.2 watts 


Macintosh Plus or 512E 
system 3.2/Finder 5.3 or higher 


11-page /nstallation and Operation 
Manual 


12-MHz 68881 FPU: $295 

16-MHz 68881 FPU: $395 

High-speed kit (to upgrade a 
12-MHz board to 16 MHz): $125 


Macintosh Plus accelerator board 
Radius 

404 East Plumeria Dr. 

San Jose, CA 95134 

(408) 434-1010 

87/2 inches by 4 inches : 


16-MHz 68020; 32K bytes of static 
RAM, 6 watts; fan; support PROM 


Macintosh Plus 
System 3.2/Finder 5.3 or higher 


8-page User's Manual 


drive: $1999 


Price $1499 


Inquiry 886. 


with 1.5 megabytes of 16-bit RAM and 
support PROM for a recoverable RAM 
disk. A rather loud fan is also provided 
with the board. 

Although its performance cannot equal 
that of the 68020-based boards, the Turbo- 
Max provides a solution to the 68020 soft- 
ware-compatibility issue that's important 
to users wedded to particular applications; 
the most notable application in this area is 
MacWrite 4.5. However, with the intro- 
duction of the Macintosh II, most publish- 
ers with 68020-incompatible programs are 
scrambling to fix their products. Apple it- 
self has released MacWrite version 4.6, 
which is 68020-compatible. There are also 
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Internal auxiliary power supply and 


fan: $129 


Toolkit (includes case popper, Torx 
screwdriver, and wrist grounding 


strap): $21 


12-MHz board, no RAM: $695 
12-MHz board with 1 megabyte of 


32-bit RAM: $975 


$995 
With 68881 FPU: $1390 


12-MHz board with 4 megabytes of 


32-bit RAM: $1895 


16-MHz board, no RAM: $895 


16-MHz board with 1 megabyte of 


32-bit RAM: $1175 


16-MHz board with 4 megabytes of 


. 32-bit RAM: $2095 


Inquiry 887. 


some problems with sound, but most of the 
vendors provide some sort of workaround 
in this area. 

MacMemory insists that installation be 
done by an appropriately trained techni- 
cian, but anyone with basic hardware 
skills can do the job. The toughest part is 
soldering a wire onto a transformer lug. 
However, the Installation Manual’s dia- 
grams should provide more detail: It took 
several minutes of carefully scrutinizing 
the manual and the power supply to deter- 
mine exactly where a voltage adjustment 
pot was located. The procedure described 
for discharging the CRT is incorrect and 
will damage the power-supply board. 


Inquiry 888. 


This board is especially attractive to 
owners of 512KE Macs because it pro- 
vides 1.5 megabytes of RAM, boosting 
total RAM size to 2 megabytes, and be- 
cause it also provides a fast SCSI port. 
For $1499, you can upgrade a 512KE to 
the functional equivalent of a Macintosh 
Plus with an extra megabyte of RAM and 
twice the speed. The TurboMax is com- 
patible with the Big Picture large-screen 
display from E-Machines Inc. 


The TSI-020 

The TSI-020 is designed by Novy Sys- 

tems Inc., and the 12- and 16-MHz ver- 
continued 
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SALES GENERATOR PLU 


A revolution in automating sales & marketing 


SALES GENERATOR PLUS is so easy 


to use the beginner can amazingly have it 
running in minutes. The advanced user 
may be exploring new applications for this 
complete and powerful pro- 
| gram Several years from пом. it ^ z 
features all the software tools --- . 


necessary to conduct an 
effective sales campaign. 
Right at your fingertips 


without complicated commands, Sales 
Generator Plus can automate : Employ- 
ment & Real Estate Agents * Service 
Organizations • Legal & Other profes- 
sionals е Educational Institutions е Medi- 
cal & Dental * Leasing * Insurance & other 
services е Consumer and Industrial Prod- 
| uct Sales • And many many more. 


FEATURES: Menu driven * record 


• appointment management & 


capacity limited. only by disk. space * support 
contract available » not copy protected * color 
and monochrome * works with any standard (ACSII) 
word processor or Sidekick è on demand 
а customer-Dy-customer Communication 
history е automatic sales follow-up è 
telephone follow-up management * 
User definable reporting «Sales strategies 
canbedefined by department head 8 follow the 
critical path of closing a sale • Intelligent record 


Salesman, product or product group *customized on screen 
script е direct тай management * automatic mailing 


including. conditional тай merging & nesting of data items. 


sentences and paragraphs ë label and envelope printing 
е definable target market protiles © recognizes standard SIC 
codes etc. е significant dates © profile of гатуе: market апа 
response profile each with 20 definable fields • up to 14 
powerful selection criteria & data base ranges 


Trademarks tBM-International 
Business Macfenes 
Әде - Dortand iemabongi 


upcating option è correspondence follow-up тап. 
agement * target customer sélection report • sales perform- 
ance reporting - daily, weekly, monthly, etc. by region, location, 


= lists * automated telephone followup 
* imporvexporn interfaces * selection 
ol sort criteria * follow-up 11515 
• name & address lists е phone lists 
• runs on any IBM PC or compatible 
eits versatility and features will 
amaze you. 


FOR IMMEDIATE SHIPMENT 
In US and Canada 


1-800-268-8588 


ONLY 


Supersell Software lnc. 
316 California Avenue, #990 


Reno, Nevada, 
89509 


MASTERCARD ZEB 
VISA = 


amex MI 


DINERS CLUB GD 


In Hawaii & Alaska: 
mz 1-(416)- 862-0017 
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REVIEW: THREE ACCELERATOR BOARDS FOR THE MAC PLUS 


Table 1: The гезшіз of the C language benchmarks. The C benchmarks are 
described in “А Closer Look" by Richard Grehan in the September BYTE. 

| Lightspeed C version 2.01 was used to compile the programs. All times are іп 
seconds, except for the Dhrystone, which is in Dhrystones per second. 
Dhr ystone version 1.1 was used for 50,000 iterations using no register 
variables. Due to technical problems, no results were obtained for the Savage 
benchmark with the Radius Accelerator. 


Mac Plus TurboMax TSI-020 Radius 
Dhrystone* 704 1724 2941 2777 
Fibonacci 247 104 41 67 
Float 136 29 24 28 
| Sieve 56 24 10 10 
Savage 2183 53 44 N/A 
Sort 89 38 20 20 


* Higher figure denotes faster performance. 


drive was used for the disk tests. 


Mac Plus TurboMax TSI-020 Radius 
Write 15.3 9.0 7.1 7.0 
| Read 14.7 6.0 3.9 5:9 
Sieve 830 37.0 22.3 22.2 
| . Calculations 22.9 10.0 6.3 6.1 
Spreadsheet 
Recalculate 8.1 4.20 2.60 2.60 


Table 2: Write and Read show how long it takes to write and then read a 
64K-byte sequential text file from a hard disk with no caching. Sieve runs one 
iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. T he Spreadsheet test recalculates a 25- 
by 25-cell Multiplan (1.02) spreadsheet. All times are in seconds. Tests on 

the Mac Plus were performed using System 3.2/Finder 5.3 and Microsoft 
BASIC version 2.1(b). SuperMac Technology's DataFrame XP20 hard disk 


Table 3: Two real-world application benchmarks. For the Compile Program 
benchmark, a 6000-line Pascal source code was compiled using MPW version 
1.0.1. For the Scroll Document benchmark, a 35-page MacWrite (version 
4.5) document was scrolled through in page mode from beginning to end. 


Mac Plus 


398 
97 


Compile Program 
Scroll Document 


sions of the board are marketed by Total 
Systems Integration (TSI). This is a high- 
performance, no-frills board: In an area 
of less than 22 square inches, Novy has 
packed a 68020 processor, a socket for a 
68881 FPU, a megabyte of 32-bit RAM, 
and all the necessary support logic. The 
benchmark tests clearly show this board 
to be the top performer of the group 
under review. 

TSI offers the board at several speeds, 
RAM configurations, and prices. In ad- 
dition to the 16-MHz board that I tested, 


164 BYTE * DECEMBER 1987 


TurboMax TSI-020 Radius 
207 


58 


144 
32 


177 
36 


the company also offers 20- and 24-MHz 
boards. 

Installation is straightforward, the sim- 
plest of all the boards in the group: You 
clip a power-supply cord to two spots on 
the Mac’s analog board, clip the acceler- 
ator board over the 68000 CPU, and 
you're set. However, the spots to attach 
the power-supply cable are located far 
back on the analog board, and it's virtu- 
ally impossible to connect them without 
touching a high-voltage component. Be 
absolutely sure that no high voltages re- 


main in the video circuitry before install- 
ing the power cable. 

The system does not come with a fan; 
TSI offers a power supply and fan only as 
an option. А fan is, however, absolutely 
necessary. As an experiment, I used the 
board for two days in cool weather with 
only a flapper fan; my power-supply 
board overheated and had to be replaced. 
So, although no fan is provided with the 
board, you should not operate the accel- 
erator board without a fan in place. 

TSI includes a disk of utilities that give 
you quite a bit of control over the operation 
of the board. Using either a desk accessory 
or a standard applications program, you 
can specify six attributes ofthe operation of 
the board: enable/disable the 68020 in- 
struction cache; disable/enable the FPU; 
use 68020-compatible AppleTalk; use 
68020-compatible sound drivers; intercept 
the MacWrite 4.5 traps; and disable the 
motherboard's 16-bit RAM. Another op- 
tion lets you copy the ROM into the fast 32- 
bit RAM to speed up system operation. 
When 68000 compatibility is absolutely es- 
sential, you can disable the accelerator 
board and use the native Macintosh Plus 
CPU by depressing the interrupt button on 
the Mac's programmer switch when you 
boot the computer. 

This is the best board ofthe group. It 
offers the fastest performance, the great- 
est control over its functions, and a good 
price. 


The Radius Accelerator 

The Radius Accelerator offers a 68020 
CPU, a socket for the 68881, and support 
PROM that allows MacWrite 4.5 to oper- 
ate. The major difference between this 
board and the others is that it provides 
only a 32K-byte 32-bit RAM cache. 
Thus, the 16-MHz 32-bit 68020 spends 
some of its time sitting around waiting for 
8-MHz, 16-bit RAM. However, the per- 
formance impact of such a small cache is 
Offset by its fast zero-wait-state RAM. 

The benchmarks show that the Radius 
Accelerator performed quite well in com- 
parison to the TSI-020. However, these 
comparisons should be weighed carefully. 
Most benchmark tests are small programs 
that run quite well in the tiny 32K-byte 
cache. On the larger, more demanding 
real-world applications, the Radius Accel- 
erator fell behind the TSI-020. 

Installing the Radius Accelerator is es- 
sentially no more difficult than installing 
any of the other boards, but Radius, like 
MacMemory, insists that it be carried out 
by atrained technician with Apple-Level- 
One certification. The instructions are 
vague about how to orient the boards dur- 
ing installation, and there are very few 
diagrams to help clarify areas of confu- 
sion. Perhaps this is why Radius insists 


that trained technicians perform the 
installation. 

The Radius Accelerator comes with a 
fan, quieter than MacMemory's. This is 
the lowest-priced board of the group. Its 
cost-to-performance ratio is excellent, 
but if your primary use of the board 
would be with large programs (e.g., for 
software development), you should take 
careful note of its poorer performance 
with such applications. 


The Benchmarks 

I used three groups of benchmark tests on 
these boards. The first group is a set of 
six standard BYTE benchmark programs 
used to compare the performance of 
68020 systems (see table 1). These pro- 
grams were compiled using Lightspeed C 
version 2.01. Note that this version of the 
Lightspeed C compiler does not produce 
code optimized for the 68020, nor does it 
access the 68881; this was a deliberate 
decision on my part. While it is true that 
such optimized code would run faster, it 
is equally true that, for the next few 
years, few users will have access to pro- 
grams using such optimized codes. 

The second group of benchmark tests 
is part of the standard set of BASIC pro- 
grams that BYTE uses to compare the 
performance of new computer systems 
(see table 2). For purposes of uniformity 
with previous BYTE reviews, I used 
Microsoft Multiplan 1.02, but this 
created a minor flaw in the test. Multi- 
plan does not use Apple's SANE package 
for calculating floating-point numbers, 
and the SANE package provides the soft- 
ware traps used to activate the 68881 
FPU. Thus, this benchmark does not re- 
flect the performance that the 68881 pro- 
vides. Users of Microsoft Excel or other 
spreadsheets that use the FPU should ex- 
perience much more dramatic improve- 
ments in performance in all the boards 
equipped with a 68881. 

The third group of benchmark tests is 
comprised of two real-world applica- 
tions-intensive tests (see table 3). Most 
benchmark tests deliberately single out a 
component of system performance and 
test that component in isolation from 
other system components. If, for exam- 
ple, the hard disk drive creates most of 
the delays in a typical situation, then qua- 
drupling the speed of the processor (as 
some of these boards do) will not quadru- 
ple overall system performance. My in- 
tention with this third set of benchmarks 
was to test the performance of the boards 
in situations closer to what a user might 
experience. These two tests, while nei- 
ther rigorous nor replicable by others, at 
least suggest the actual performance im- 
provement that you would get with these 
boards. 


REVIEW: SABA HANDSCAN 


The first applications test is for pro- 
grammers. I carried out a complete re- 
compilation of a large program (about 
6000 lines of Pascal code) using the 
MPW version 1.0.1. Programmers will 
be happy to note the approximately 200 
percent reduction in compilation times. 
The second applications test is for writ- 
ers. I loaded a 35-page MacWrite docu- 
ment and timed how long it took to page- 
scroll (a screen at a time, as opposed to a 
line at a time) from the beginning to the 
end of the document. 

The tests were carried out with an 
otherwise standard Macintosh Plus using 
a DataFrame 20XP hard disk drive, Sys- 
tem 3.2, and Finder 5.3. 


What Price Performance? 
Accelerator boards are worthwhile. The 
benchmark results indicate dramatic im- 
provements in performance, and there 
were other benefits as well, many too tiny 
to quantify. Windows snap open briskly; 
multiple windows are easier to use; the 
process of redrawing a window is much 
faster. When quitting an application, the 
Finder returns with startling speed. 

For a cost between $995 and $1499, 
these boards turn a Macintosh Plus into a 
machine whose speed comes close to or 
exceeds that of a Macintosh II. There are 
other issues to consider, of course: future 
expandability, software compatibility, 
the introduction of a fan, the hazards of 
installation, and so forth. But on the fun- 
damental question of speed, there can be 
no doubt: These boards yield improve- 
ments of 200 percent to 400 percent in 
most applications. The choice of whether 
or not to add an accelerator board, and 
whose to add, is up to you. Ш 


VIEWS FROM BIX: 
MAC ACCELERATOR BOARDS 


macintosh/prod.discussn $779, from 
David Betz. 


I kind of like the Radius board's 

approach o f providing a fast cache instead 
of on-board memory. It lets you access 

the slow 16-bit memory as if it were fast 
memory. Are there known problems with 

the Radius board? 


macintosh/prod.discussn #780, from 
Larry Loeb, comment to 779. 


I've got to investigate that cache more. 
I've had funny crashes happen 
(specifically with RedRyder 10's 
beta...) and I'mnot sure why everything 
freezes. But freeze it does. 


macintosh/prod.discussn #781, from 
David Betz, comment to 780. 


I had lots of problems when I had the 
Radius board installed in пу SE, but I 
figured it was due to RedRyder version 
9.4. It doesn't seem to work well with any 
of the '020 boards. 


macintosh/prod.discussn #782, from 
Chris Crawford, comment to 779. 


It only allows you to access the slow 16- 
bit RAM as if it were fast RAM on multiple 
passes. If your programcode and data fit 
into 32K bytes, you're fine, but if you're 
using more RAM than that, the cache 
starts to lose its utility. For really big 
applications, like MPW, its utility is 
really diminished. 


Saba Handscan 


John McCormick 


The Saba Handscan is a hand-held OCR 
(optical character recognition) scanner 
that reads a line at a time and transmits it 
for incorporation into applications pro- 
grams such as word processors, data- 
bases, and spreadsheets. It is available for 
the IBM PC, XT, AT, or compatibles (or 
for the IBM PS/2 Model 30) with 512K 
bytes of RAM (640K bytes recom- 
mended), two floppy disk drives (a hard 
disk drive is recommended), a full-length 
expansion slot, and MS-DOS 2.1 or 
higher. At $649, the Handscan is better 
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Saba Handscan 


Type 
Hand-held OCR scanner 


Company 

Saba Technologies 

9300 Southwest Gemini Dr. 
Beaverton, OR 97005 
(800) 654-5274 

(503) 641-8520 (in Oregon) 


Size 

Scanning unit: З by 5 by 1% inches 
Expansion board: 13 by 1% by Ж 
inches 


Features 

Hand-held unit with scan button and 

four programmable function keys; 
interface card; seven 54-inch floppy 
disks, not copy-protected, including 
proprietary software for character 
recognition, a substitution table, and fonts 


Hardware Required 

IBM PC, XT, AT or compatible, or IBM 
PS/2 Model 30; 512K bytesof RAM 
(640K bytes recommended), two floppy 
disk drives or one floppy disk drive and 
one hard disk drive (recommended); 
one full-length expansion slot 


Software Required 
MS-DOS 2.1 or higher 


Documentation 
212-page spiral-bound manual with 
several foldout pages 


Price 
$649 


Inquiry 889. 


suited for some office applications than 
larger flatbed and sheet-feed scanners 
that cost thousands of dollars. 


The Mouse That Reads 

The Handscan is a mouse-like input de- 
vice with five buttons: a square scan but- 
ton in the middle, and a set of two trian- 
gular function keys on either side. The 
function keys are programmable; you can 
assign one to insert carriage returns, one 
for tabs, one for erasing cells from a 
spreadsheet, and so on. These keys are 
arranged facing in different directions, so 
you can tell them apart by touch. 

The unit has an illumination source 
and a scanner head with a two-position 
plastic lens, which you can switch for 
standard or small type. The lighted image 
is reflected from a front-surface mirror to 
the surface of a photodiode, which senses 
the light and dark areas. The Handscan 
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digitizes this information and sends it 
over an 8-foot cord to a full-size expan- 
sion board that you insert into your com- 
puter. The Handscan software then uses 
pattern matching to determine the charac- 
ters being scanned. 


А Fistful of Fonts 

Handscan comes with seven floppy 
disks, which include the proprietary soft- 
ware that does the actual character recog- 
nition. However, the biggest part of the 
software package—six disks—consists of 
fonts. Saba claims that the unit recog- 
nizes over 200 fonts from several dozen 
popular printers. Handscan uses samples 
of these fonts in its pattern matching, and 
Saba recommends that you have a hard 
disk to store them on. 

Installing the software on a hard disk is 
easy, but it takes a bit of time because you 
must select from a menu the general kind 
of fonts to be scanned (daisy-wheel or 
dot-matrix) and then the specific fonts to 
be stored on the hard disk. After you 
make your selections, the software 
prompts you to insert the correct combi- 
nation of font disks. The software auto- 
matically copies the selected fonts. 

The software is installed as a mem- 
ory-resident program that takes up 
147K bytes of RAM. You hit a hot-key 
combination, and the unit is ready to 
scan. Another RAM-resident program, 
which takes up an additional 53K bytes, 
lets you turn on and off such Handscan 
options as audible alarms and numbers- 
only mode. 

Using the Handscan software as a 
memory-resident program lets you insert 
scanned data directly into documents, 
worksheets, and so on, though its size- 
able memory requirement may be a prob- 
lem if you use other memory-resident 
programs or a large applications pro- 
gram. You can also use the Handscan 
to enter data or commands at the DOS 
prompt. 

I used version 2.0 of the Handscan 
software and experienced no problems 
with it during this review. 


Scanning by Hand 

Setting up the Handscan is also easy, 
thanks to a 212-page spiral-bound man- 
ual with clear installation instructions, an 
adequate index, a small glossary, a good 
troubleshooting guide, and a two-page 
quick-start section in the front. 

Attached to the front of the Handscan 
is a clear plastic guide with a horizontal 
line. The line should pass through the 
center of a line of characters for proper 
recognition. With that in mind, using the 
Handscan is very simple. You place the 
scanner head on a blank area to the left of 
the line of text or numbers to be scanned 


and press the square scan button. Then 
you guide the scanner across the line 
while keeping the guideline as close to 
the center of the text as possible. Since 
the guide wheels on the bottom of the 
scanner move only in the same direction 
as the text, this is not too difficult, but it 
requires careful attention to the line being 
scanned. 

Even if you fail to keep the text exactly 
centered, however, it poses little or no 
problem for the Handscan, which often 
scanned for me with 100 percent accuracy 
even when the guideline wandered from 
the top of the characters to the bottom of 
the line as I moved the unit. When you 
come to the end of the information you 
wish to scan, you release the scan button 
and then reposition the scanner head at 
the next line to be scanned. 

When you use Handscan with data- 
bases, spreadsheets, or word processors, 
the scanned text starts appearing at the 
cursor location, so inserting text into 
most programs is very simple. The unit 
worked successfully with the programs I 
tried, including Microsoft Word 3.1, 
WordPerfect 4.1, WordStar 3.31, Lotus 
1-2-3 version 2.0, and dBASE III Plus 
l.l. 

The Handscan software features a sub- 
stitution table that lets you substitute any 
scanned character for another. For exam- 
ple, commas in numbers can be dropped 
as the numbers are entered into spread- 
sheet cells. This feature plus the pro- 
grammable function keys let you enter in- 
formation from specific sections of a 
document in just the format your applica- 
tion needs, without having to take your 
hand from the Handscan. 

Although I tried other fonts, I found 
that Courier 10 (a very common type 
font) would let me scan most of the docu- 
ments I came across while testing the 
unit, 


How Fast Can It Scan? 

The benchmark tests that I conducted for 
the review “Text Scanners for the IBM 
PC" in the April BYTE are not fully ap- 
plicable to the Handscan, which is meant 
to scan only one line at a time. (The time 
to move to the next scan line is entirely up 
to the human operator.) 

However, using a Tandy 1200 operat- 
ing at 4.77 MHz with 640K bytes of 
RAM and a 10-megabyte hard disk drive 
(the same machine used for the bench- 
mark tests in the April review), I was able 
to achieve a maximum speed of about 370 
characters per minute withthe Handscan. 
Again, this is not an achievable full-page 
rate because you must reposition the 
scanner by hand before each scan. 

To evaluate the error rate, I scanned a 
freshly printed test sheet printed by a 


REVIEW: SABA HANDSCAN 


Tandy DWP-510 daisy-wheel printer 
with Courier 10 font and consisting of 
2430 uppercase and lowercase letters and 
the special characters !@#$% &*(). 
Scanning the entire test sheet took 6:01 
(minutes: seconds) with 52 errors. Twen- 
ty of these errors were a substitution of 
the number 0 for the letter О, 20 more 
were the substitution of the number 1 for 
the letter l, and the rest were mostly omit- 
ted special characters. 

Except for the 1 and O substitutions, 
the errors varied depending on how fast 
and how accurately I moved the scanner. 
Thus, the accuracy can be improved with 
practice or by slightly slowing down the 
scanning rate. 

For comparison, the $5695 Compu- 
Scan PCS 230 read the test page in 1:16 
with seven errors, while the $1800 Canon 
IX-12 took 2:30 with 114 errors (mostly 
case and special-character errors). 


A Handy Scanner 

The Handscan is not intended for (nor 
very good at) full-page scanning, but it 
really shines when used for its intended 
purpose: scanning small blocks or lines 
of data produced in a standard font such 
as Courier 10 and entering them into IBM 
PC applications programs. 

You can use the Handscan to scan 
items like invoices or shipping labels, no 
matter where the text or numbers are lo- 
cated on different forms. With a full-page 
scanner, scanning letters, mailing labels, 
or invoices requires extensive software 
manipulation to select just the desired in- 
formation in the proper sequence for en- 
try into databases. 

Small, irregular, or flimsy documents 
will jam sheet feeders, but they don't faze 
the Handscan. 

Finally, invoices and other forms al- 
most always contain vertical and horizon- 
tal lines that can cause OCR recognition 
problems for many scanners, but the 
Handscan operator can just skip over 
these portions of the document. 

For example, I could scan addresses 
from a wide variety of randomly selected 
business letters. Although I occasionally 
had to rescan one or more lines, the 
Handscan and its OCR software were 
able to deal with a wide range of typewrit- 
er fonts, eventhough I had set the scanner 
to read only Courier 10. 

Since this sort of document scanning is 
a requirement for many businesses, and 
since the Handscan is inexpensive com- 
pared to any other OCR machine, it is a 
cost-effective product that will be useful 
in many offices. ж 


John McCormick (RD #1, Box 99, Ma- 
haffey, PA 15757) is a freelance writer 
and computer consultant. 


Craig Slayer 

General Manager 

Phoenix Technologies 
Peripberal Systems Division 


A Software 
Business can 
profit from a 
Hawaii location. 
Let us show 

you how. 


MINIP 


Circle 193 on Reader Service Card 


“Software is my 
business. Why is 
our company 

in Hawaii?” 


МАС 


markets ІВМ РС and Apple Macintosh 

software that controls over 100 different 
printer and plotter models. We've been awarded 
contracts for device driver software by such 
major manufacturers as Microsoft, Epson, 
Hewlett-Packard, Intel, NEC, Ricoh, Texas 
Instruments and Xerox. 

‘With customers like that, the question 

isn't why до ] work in Hawaii, but why live 
anywhere else?" 


Mililani Technology Park 

Mililani Technology Park is an important 
location to consider for a software venture and 
other high technology enterprises as well. 

MTP's design has wonthe prestigious 
"Golden Nugget Award" from the Pacific Coast 
Builders Conference. А development of Castle & 
Cooke, MTP is itself part of a planned residential 
and commercial development which already 
provides homes for 26,000 people. 

The Park is within a half hour's drive from 
the University of Hawaii, Honolulu International 
Airport and major military installations. 

For more information on Mililani 
Technology Park and the high-quality, low-cost 
work force in Hawaii, write or call: 

Mililani Technology Park 
P. O. Box 2780-B 
Honolulu, Hawaii 96803 
(808) 548-4885 


6 6 (): division of Phoenix Technologies 


Mililani Technology Park © 


Technology Center for the Pacific 
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5250 SNA і 
ЯНА 


S270 Roe 


CLEO is your SNA or BSC Gateway 


Remote Sites Communication 
Whatever your industry, your remote 
computers need to share information with 
your mainframe. Or, they need to exchange 
data with other remotes. In either case, you 
need a total solutionat theremotesites. You 
need software, hardware interfaces and 
modems thatall work together smoothly. 
Youneed CLEO! 

CLEO software products allow micro- 
computers to communicate with mini- 
computers and mainframes, and to emulate 
their workstations. Since 1981, CLEO has 
providedremote communications between 
micros and mainframes for the automotive, 
insurance, medical and banking industries. 
Today over 44,000 CLEO users worldwide 
arerunning on all major brands of micro- 
processors. The greatest number of these 
users run CLEO software on IBM Personal 
Computers апа NETBIOS LANs. 


Complete 

Software/Hardware Package 

Every CLEO package contains all the soft- 
ware and hardware accessories needed at the 
remotesite. Your selected CLEO SNA or BSC 
software is packaged with 1)aninternal 
modemcardfor dial-up applications, or 2) 
an interface card andcable for use with your 
existing modem. There's no waiting for non- 
CLEO add-ons. And, you get prompt, single- 


SUE service. 


т" 


Package prices 
range from $795 .00 for 
moststand-alone packages, up to $2,995 .00 
for the 32-user SNA gateway. 


Call us today to discuss 
your application. 


CLEO Software 

1639 North Alpine Rd. 
Rockford, IL 61107 
Telex 703639 


Headquarters: 


USA: 1-800/233-2536 
Illinois: 1-800/422-2536 
International: 815/397-8110 


Sales and Distribution: 

Benelux, Scandinavia: 31 (71) 899202 
Canada, East: 800/361-3185 

Canada, West: 800/361-1210 

Canada, Montreal: 514/737-3631 
Columbia, 5.А.: 12875492 

England: 0 90866 7737 

[taly: (0331) 634 562 

Mexico City: 203-0444 


CLEOS 


СЕО ап 3280Plus are registered trademarks of CLEO Software. 
IBM isa registered trademark of International Business 
Machines Corpocse ту. 


APPLICATION REVIEWS 


Three PC-based 
Desktop-Publishing Programs 


Aldus Corp.'s PageMaker 1.0 
($695), Xerox's Ventura Pub- 
lisher 1.1 ($895), and Digital 
Research's GEM Desktop Pub- 
lisher 1.0 ($395) are desktop- 
publishing programs for IBM 
PC-DOS graphics environ- 
ments. Each hasthe capability to produce 
documents that incorporate text files 
from a word processor and graphic 
images from bit-mapped or object-ori- 
ented graphics programs. The programs 
can output documents on many different 
laser and dot-matrix printers using type- 
set-style fonts, multiple-column layouts, 
and other design attributes of profession- 
al publications. 

All these programs make use of a graph- 
ics environment; PageMaker runs under 
Microsoft Windows, and Ventura Publish- 
er and GEM Publisher use Digital Re- 
search's GEM. But all are available with 
run-time versions of the operating environ- 
ment for users who prefer to run their pro- 
grams from the DOS command line. 

PageMaker requires an AT-class ma- 
chine (primarily because Microsoft Win- 
dows 1.03 places heavy demands on pro- 
cessor time and disk access), while the 
two GEM-based products run acceptably 
on an XT-class computer. You'll also 
need 512K bytes of RAM and a graphics 
display adapter such as the Hercules, 
EGA, or CGA cards. Each program also 
supports a number of full-page displays, 
such as the Wyse W Y -700, Conographic 
2800, and Moniterm Viking. А mouse or 
Other pointing device, although techni- 
cally not required, is practically essential 
for even the most casual user. 

I tested the programs on an 8-mega- 
hertz PC's Limited AT clone with 1 
megabyte of RAM, a 30-megabyte hard 
disk drive, a Conographic ConoVision 
2800 graphics card (which also emulates 
Hercules Graphics), and a JLaser card 
with 2 megabytes of additional memory. 


PageMaker 
Aldus PageMaker has a somewhat differ- 
ent approach toward desktop publishing 


James Cavuoto 


A trio of packages 


with a range of prices, features, 


and philosophies 


than the other two packages. Ventura 
Publisher and GEM Desktop Publisher 
take a document-oriented approach to 
page layout; PageMaker, however, ex- 
ploits a page-oriented layout scheme that 
gives you control over the placement and 
orientation of each element on each page 
of a document. This highly interactive 
approach to page layout works well for 
newsletters, brochures, advertisements, 
and other publications that require high- 
quality graphics and that have pages of 
differing formats. 

You begin by specifying a page size; 
the program supports letter, legal, tab- 
loid (11 by 17 inches), European, and 
custom paper size up to 17 by 22 inches. 
Document setup also includes the orien- 
tation (landscape or portrait), page mar- 
gins, and number of pages. Once this is 
set up, PageMaker displays the page (or 
portion of a page) currently being worked 
on, a toolbox, sliders for scrolling, and 
page-number icons. 

You can goto any page by pointing at the 
appropriately numbered icon. You can also 
go to one of two master pages, for left- and 
right-hand document pages. Anything you 
place on the right master page will appear 
оп еуегу odd-numbered page of your docu- 
ment; elements on the left master page will 
appear on each even-numbered page. This 
feature is useful for placing headers, foot- 
ers, logos, page numbers, and other recur- 
ring elements. 

Other features of the PageMaker 
screen include graduated horizontal and 
vertical rules in several units of measure- 
ment (e.g., inches, millimeters, and pi- 
cas), dotted lines that indicate the cur- 
rently active column guides, and user- 
customizable guide rules that can be 
placed anywhere on the page to aid align- 
ment. PageMaker offers several views of 


the page, including a full-page 
reduced view, and 50 percent, 
75 percent, actual size, and 200 
percent enlargement. You can 
also select a facing-page option, 
which lets you work with two 
side-by-side pages at a time. 
Once you have set up the number and 
placement of columns, you can begin plac- 
ing text on any page by importing text files 
produced with WordStar, Microsoft Word, 
MultiMate, WordPerfect, XyWrite, and 
Windows Write or standard text files in 
ASCII or DCA (Document Content Archi- 
tecture) format. When importing text, 
PageMaker recognizes and retains certain 
formats, such as first-line indent, left and 
right indents, tabs ( but not expanded tabs), 
and type specifications such as font, point 
size, line spacing, and character weight, to 
the extent the word processor supports 
these features. PageMaker ignores page- 
oriented formatting commands such as 
right margins, headers, footers, and page 
numbers. 

When importing text, PageMaker pre- 
sents a list box with eligible files in the 
current directory. You select a file, posi- 
tion the cursor within one of the columns 
on the page, and click the mouse. The 
text flows into the column, conforming to 
the left and right column guides currently 
in effect, and lines are broken according 
to the hyphenation rules you request. 

If the file is too large or too small for 
the column, you can stretch or shrink the 
column or place the overflow in another, 
linked column. When a text block is ad- 
justed, text flow is readjusted among all 
linked text blocks. 

You can edit text with the internal text 
editor, which has a variety of keyboard 
shortcuts to make text editing easy; it is 
limited, however, and lengthy blocks of 

continued 


James Cavuoto (21150 Hawthorne Blvd., 
Suite 104, Torrance, CA 90503) is editor 
and publisher of microPublishing Re- 
port, a desktop-publishing industry 
newsletter. 
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Type 


Software Required 


Documentation 
reference guide 


Price $695 


Inquiry 893. 


text are more efficiently produced with a 
fully featured word processor. 

PageMaker's typographic tools are ex- 
tremely flexible. For any selected portion 
of text, you can specify the type of justifi- 
cation (left, center, or right), the tight- 
ness of the word spacing, and the use of 
kerning (the amount of white space be- 
tween certain letter pairs, such as AV). 
You can also manually kern two letters 
closer to or farther away from each other. 

The program's hyphenation capability 
is among the best in the business; it relies 
on an internal dictionary that holds the 
preferred hyphenation points of nearly 
every word in the English language. You 
can override any of PageMaker's hyphen- 
ation decisions, however, or instruct the 
program to inform you before it breaks a 
word. 


PageMaker Graphics 

You place graphic images on a Page- 
Maker page in much the same manner as 
you place text. PageMaker can import 
graphic images from AutoCAD, Win- 
dows Paint and Draw, Lotus 1-2-3, Sym- 
phony, PC Paintbrush, PC Paint, and In a 
Vision. It also supports images stored in 
EPS (encapsulated PostScript) or TIFF 
(Tag Image File) format. As a result, you 
can incorporate professional-quality 
black-and-white photographs into your 
PageMaker documents, although the 
final appearance of those photos will de- 
pend on the output device you use. Since 
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Aldus PageMaker 1.0 


Desktop-publishing software 


512K bytes of RAM and a hard 
disk drive; Microsoft Windows- 
compatible graphics display; mouse 


Microsoft Windows version 
1.03 (run-time version provided) 


148-page reference manual; 
310-page user's manual; quick- 


adapter; mouse 


DOS 2.1 or higher 


516-page reference manual; 
262-page training guide and 


workbook; quick-reference manual 


$895 


Inquiry 894. 


the TIFF format can handle graphic 
images with multiple shades of gray, a 
photograph output by PageMaker on a 
high-resolution device can look every bit 
as good as the photos in Time, News- 
week, or BYTE. 

PageMaker's graphics functions in- 
clude tools for drawing lines, rectangles, 
circles, and ellipses. А wide variety of 
rule weights, borders, and fill patterns is 
also available. You can choose from 
among three types of double rules, one 
triple rule, five types of broken rules, 
eight different thicknesses of single rules, 
and a reverse (white on black) rule. You 
can also specify the degree of roundness 
of the corners in rounded rectangles. 

Although you cannot edit graphic 
images once you've placed them on a 
page, you can crop and scale them by 
using either the pointer tool or the crop- 
per to drag on one of eight handles in the 
window border around the graphic. Both 
proportional scaling (where the x and y 
axes are scaled equally) and anamorphic 
(or distorted) scaling are supported. 

PageMaker accommodates documents 
up to 128 pages long, but creating such a 
document would be time-consuming be- 
cause of the program's page-by-page ori- 
entation. Also, as mentioned earlier, the 
program's reliance on Microsoft Win- 
dows makes it somewhat sluggish—it can 
often take several seconds to redraw the 
screen after editing an image or turning 
the page. 


Xerox Ventura Publisher 1.1 


Desktop-publishing software 


least 512K bytes of RAM and a 
hard disk drive; graphics display 


GEM Desktop Publisher 1.0 


Desktop-publishing software 


Company Aldus Corp. Xerox Corp. Digital Research Inc. 
411 First St. S, Suite 200 P.O. Box 24 Box DRI 
Seattle, WA 98104 Rochester, NY 14692 Monterey, CA 93942 
(206) 622-5500 (800) 832-6979 (408) 649-3896 
Format ' Five 5%-inch floppy disks; Eleven 54-inch floppy disks Two 5¥%-inch or one 3%-inch 
also available on 31/2-inch floppy disk; five 54-inch or three 
floppy disks 3'7e-inch disks for GEM Desktop 
Computer IBM AT or compatible with at least IBM XT, AT, or compatible with at IBM PC, XT, AT, or compatible or 


IBM PS/2 with atleast 512K 

bytes of RAM; a hard disk drive 
(recommended); GEM-compatible 
graphics display adapter; mouse 


DOS 2.1 or higher; GEM Desktop 
version 2.2 (bundled with program) 


184-page user's manual 


$395 


Inquiry 895. 


Aside from this, PageMaker's perfor- 
mance is very good. Menu options, key- 
board shortcuts, and mouse actions are all 
very logical and easy to learn. Output 
speed is quite acceptable, ranging from a 
few seconds to a minute or so per typical 
page. Installation, though somewhat time- 
consuming, is relatively straightforward. 

PageMaker supports any output device 
that runs under Windows, including 
Hewlett-Packard's LaserJet, the Apple 
LaserWriter, and many others. A Page- 
Maker document is in effect tied to the 
printer when the document is created. If 
you change the target printer, you must 
usually reformat the document. 

PageMaker's documentation package 
is excellent in all respects, particularly in 
its design. The 310-page user's manual 
presents a very well thought-out tutorial 
and discusses general guidelines for 
desktop publishing, such as how to plan a 
publication, the flow of work, making the 
most of а word processor, and “back- 
end" processes such as dealing with an 
offset printer or high-speed duplicator. 
The user's manual is peppered with in- 
sightful tips and instructive design exam- 
ples. The reference manual is more for- 
mal, and it goes into sufficient detail 
about each menu option and advanced 
feature. 


Ventura Publisher 
While PageMaker excels at giving you 
free rein over every individual element on 
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every page of the document, Ventura 
Publisher excels at producing lengthy 
publications whose page structure varies 
little throughout a document. You estab- 
lish rules for the placement and position- 
ing of text; Ventura then follows them 
automatically, breaking lines and col- 
umns and formatting text elements ac- 
cording to your rules. 

Each Ventura Publisher document rep- 
resents a composite of several files, in- 
cluding text, graphics, and style sheets. 
Document files do not hold text or graph- 
ics. Rather, they hold pointers to the DOS 
files holding text, graphics, and styles. 

This strategy has two implications. 
First, the format of a document is not 
cast in stone; you can create an entirely 
different document by merely calling 
out a different style sheet. Second, up- 
dating a publication is simple; any time 
you edit the text file used by a document 
(with an external word processor), you 
automatically update the document as 
well. 

Ventura offers you three views of the 
page: reduced view, which shows a 
mock-up of the entire page, normal (100 
percent) view, and enlarged (200 per- 
cent) view. A facing-pages option, simi- 
lar to PageMaker's, is also available. 
Sliders for scrolling are present on the 
right and bottom of the screen. Ventura 
offers a toolbox with four icons for the 
four modes of the program: frame mode, 
paragraph-tagging mode, text-editing 
mode, and graphics-drawing mode. Ап 
assignment list below the toolbox shows 
the available files, paragraph styles, or 
character-formatting options, depending 
on the mode you're in. 

Although Ventura Publisher is based 
on the GEM operating environment, 
Xerox has taken great pains to distance its 
product from СЕМ; it uses the GEM en- 
vironment, but not the actual GEM desk- 
top. The GEM utilities operate behind the 
scenes, so most users need not even know 
they are in GEM. | 

As with PageMaker, you begin the lay- 
out process in Ventura Publisher by spec- 
if ying the default margins and number of 
columns used on each page. This default 
page structure is called the underlying 
page. ЇЇ you wish, you can set up differ- 
ent underlying pages for left- and right- 
hand pages. 

You can place text and graphics on the 
underlying page so that it flows automati- 
cally from page to page until it is all used 
up; you might want to do this with a 64- 
page book chapter. You can also con- 
struct rectangular frames that hold text 
and graphics on top of the underlying 
page. In this case, text stops flowing 
when it reaches the bottom of the frame, 
allowing you to continue placement in an- 


other frame on the same or a following 
page. This approach is useful for news- 
letters or newspapers that have multiple 
articles on each page. If a graphics frame 
or a portion of a frame blocks text flow, 
text jumps over or around the occlusion (a 
feature not found in PageMaker). 

Frames and their contents can be in- 
serted, moved, copied to another loca- 
tion, or deleted; Ventura will instanta- 
neously repaginate the entire document if 
necessary. 

As with PageMaker’s Windows envi- 
ronment, Ventura Publisher’s GEM envi- 
ronment provides list boxes from which 
you select a file, file filter, or subdirec- 
tory from the DOS tree structure. 

Ventura Publisher can import text files 
from WordStar, Microsoft Word, Multi- 
Mate, WordPerfect, XyWrite, and Xerox 
Writer. Plain ASCII files are also sup- 
ported, asare DCA-formattext files. You 
can also create or edit text within Ventura 
Publisher, but this function is limited, 
and it is more useful for making small 
corrections or adding captions than for 
heavy-duty word processing. 


Doing It with Style Sheets 

The most worthwhile feature of Ventura 
Publisher is its support of style sheets— 
preformed templates that describe the 
look of a document. Each style sheet 
consists of as many as 128 paragraph 
tags that apply to different portions of 
text, such as headlines, body text, or 
captions. Each tag contains several at- 
tributes, such as font choice, point size, 
column width, justification, and spac- 
ing. Rules and boxes of varying weights 
can be automatically associated with 
any tag. You apply a tag to a paragraph 
(or to multiple paragraphs) of text by se- 
lecting the paragraph and then pointing 
to one of the available tags in a style 
sheet. The textimmediately takes on the 
attributes assigned to the tag. 

You can change specifications for an 
existing tag by simply selecting new 
specifications from a menu. All the por- 
tions oftextin the document that have that 
tag name, including text portions that are 
not on the screen, immediately conform 
to the change. You can also load a differ- 
ent style sheet to an existing document; 
this causes the document to reformat it- 
self according to the specifications in the 
new style sheet. 

The layout and pagination functions in 
Ventura Publisher are the best I’ve seen 
in any microcomputer product. A full 
page of text normally flows in a fraction 
of a second on an AT or a few seconds on 
an XT. For the user's standpoint, an en- 
tire 100-page document can be paginated 
in as little time as it takes to flow a single 
page, since Ventura performs text flow 


for pages not on-screen in the back- 
ground during idle time. 


Ventura Graphics 

You can place graphics into Ventura Pub- 
lisher with equal simplicity and speed: 
You point to the frame, point to the 
graphic file, and voilà. Once you've 
placed a graphic in a frame, you can crop, 
scale, or pan it. 

The program supports images created 
with PC Paintbrush, GEM Paint, GEM 
Draw, Lotus 1-2-3, AutoCAD, Mentor 
Graphics, and Video Show. Ventura also 
supports numerous standard graphics 
formats, including Hewlett-Packard 
Graphics Language, GSS's Computer 
Graphics Metafile, Macintosh Paint and 
PICT formats, and encapsulated Post- 
Script. Scanners supported include 
Microtek, Dest, Datacopy, Hewlett- 
Packard, Advanced Vision Research, and 
compatible vendors. Unfortunately, Ven- 
tura does not supportthe TIFF format, so 
producing professional-quality photo- 
graphs is not as easy as with PageMaker 
(although it can be done). 

Ventura Publisher's built-in graphics 
functions let you create lines, boxes, 
shades, and circles, though not quite as 
easily as with PageMaker's graphicstool- 
box. For example, you can't constrain the 
line-drawing tool to make drawing verti- 
cal or horizontal lines easier. 

Ventura Publisher supports several fea- 
tures that are useful in a technical pub- 
lishing environment, such as automatic 
numbering of sections, figures, tables, 
and footnotes; automatic generation of 
indexes and tables of contents; captions 
anchored to figures (above, below, left, 
or right); leader dots in tabs; and running 
headers and footers with variables for 
page number, chapter number, and para- 
graph tags. 

Ventura Publisher allows documents of 
over 150 pages on computers with 640K 
bytes of memory, and a binding function 
lets you assemble several individual 
documents (chapters) into a very .large 
publication. Ventura automatically re- 
numbers pages and recreates the index 
and table of contents to reflect the se- 
quence of chapters in the publication, and 
it can perform batch printing of the entire 
publication. 


Multifaceted Output 
Ventura Publisher currently supports 
PostScript, Interpress, Hewlett-Packard 
LaserJet Plus, Xerox 4045, and Cordata 
laser printers, as well as laser printers 
that use the JLaser card, and the Xerox 
4020 color ink-jet printer. Dot-matrix 
printers are also supported but are not 
recommended because of their lack of 
continued 


DECEMBER 1987 BY TE 171 


Circle 288 on Reader Service Card 


өзі 89% а a a ду 
SUUM \ МУ”. : 
i Moda VR D 4«0* 


ovS; “рө: 
A es = 
WD een S 


Introducing OS-9 for Your Atari ST | 


Exciting news from Microware! Now 
you can have the awesome real-time, = 
multi-tasking power of OS-9 for your „7 
Atari ST. Introducing OS-9/ST! 


= Choose Personal 


4.2 or Professional 
ее” OS-9/ST's UNIX-style architecture and 
-— supporting development tools are available in 
two flexible configurations: 
**Personal OS-9/ST combines the power of OS-9 with | 
an interactive, structured Basic and handy utility set. 
**Professional OS-9/ST turns your Atari ST into a full 
C Language workstation with a powerful Assembler, 
Linker and User Debugger. 
And you can add optional tools like Pascal, FORTRAN, 
Electronic Mail and other popular productivity packages. 


Support ANYTIME You Need It! 


Included with both versions of OS-9/ST is twenty-four- 

hours, seven days a week "support" —via your modem 

and CompuServe. And with your purchase of OS-9/ST, you'll 
| receive a free copy of the OS-9 Software Sourcebook—a valuable 

reference guide to third-party software. So call Microware today to find out 

how to put the power of OS-9/ST tó work for you! 

Personal OS-9/ST $150.00 ө : Professional OS-9/ST $600.00 
MICROWARE SYSTEMS CORPORATION 
Headquarters Western Regional Office 


1900 NW. 114% Street 4401 Great America PE Suite 220 

Des Moines, lowa 50322 Santa Clara, California 95054 

Phone 515-224-1929 * Phone 408-980-0201 
OS-9, OS-9/ST, Personal OS-9/ST and Professional OS-9/ST are trademarks of Microware Systems Corporation. 
Atari ST is a trademark of Atari Corporation. UNIX is a trademark of AT&T. 
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speed. Nearly any font and any point size 
available on the selected output device 
can be used with Ventura Publisher, and 
you don't have to reformat a document if 
you change the output device—a notable 
advantage over PageMaker. 

Ventura Publisher is a very well 
thought-out product, as evidenced by a 
host of seemingly minor features, such as 
letting you remove interparagraph spac- 
ing or extra leading when it falls at the top 
of a column, letting you mix and match 
different units of measurement, and re- 
membering user preferences in various 
option boxes. 

However, the strength of Ventura Pub- 
lisher—its powerful style sheets—can 
also be a problem. The sheer number of 
typographic and ruling options associated 
with each tag can be bewildering to a nov- 
ice. Moreover, beginning users may not 
realize that a seemingly innocuous and 
localized change to type specifications 
will wreak havoc on other documents. 
Changing the attributes of a given tag in 
one location not only changes the attri- 
butes of all the other similarly named tags 
in the current document, but it also 
changes the way previous documents 
using the same style sheet will look the 
next time you open them. Since Ventura 
chapter files do not contain absolute 
specifications but rather point to a style- 
sheet file, existing documents on disk 
take on a rather volatile nature. 

Ventura Publisher's documentation is 
also less helpful than PageMaker's. The 
reference manual is skimpy in several of 
the more complicated areas of the pro- 
gram's operation, such as the multi- 
chapter batch operation. The training 
guide and workbook does a creditable job 
of getting the beginning user up to speed, 
but neither manual is designed as well as 
the PageMaker documentation. A spiral- 
bound quick reference, however, is well- 
produced and quite handy. 


GEM Desktop Publisher 

GEM Desktop Publisher has many things 
in common with Ventura Publisher, not 
the least of which is its use of the GEM 
environment. But in most respects, the 
Digital Research product falls far short of 
Ventura’s capabilities; it even appears 
more complex in some aspects. 

As with Ventura, the layout process 
consists of creating rectangular frames on 
pages, selecting a text file from the disk, 
and selecting a style sheet. There is no 
underlying page in GEM Desktop Pub- 
lisher; you must place rectangles on the 
page to hold text and graphics. 

The program accepts text files from 
WordStar, WordPerfect, MultiMate, and 
GEM Write, as well as ASCII- and DCA- 
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Give Your Audience the PC 
Presentation it Deserves 


With the ASK LCD Flat-Screen® 

Overhead projection pad, you never 

need to compromise on the quality of | 
your pc presentation. You can enlarge 
your computer screen image quickly ns dd 
and easily, with a resolution and clarity 


unmatched by any other product on 
the market. 


The ASK LCD Flat-Screen* 
Overhead. 
System price: 
$1150.00 for IBM PC 
and compatibles. 
$1050.00 for Toshiba | 
1100 PLUS, 
Olivetti M15, 
and Zenith 181. | 


ASK LCD Flat-Screen® Overhead Features: 
e Sharpcst, clearest image available — no песа to reduce room lighting | CALL TOLL FREE | 


ж 1-800-255-1379 | 
or relocate projector. In Georgia, Call (404) 399-5208 


e “Grayscale” reproduction—no information loss, true picture 


Y ASK LCD, Inc. 

rendition. 5 Dunwoody Park 

e Run your own software — no special program required. Suite 116 
. ' . Atlanta, GA 30338 

е қ est we t (3 165. 

Simple to n lightest аы on market (3 165.) Telex: 825454 
e Fasy connection to both stationary and portable computers. Telefax: (404) 396-2449 
e 


Unlike competitive products, functions in parallel with your portable 
computer, so you never lose the 1mage on the portable pc screen. 7 ASK Kep. 


e One year warranty. 
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PowerStation 


-А Complete VT220 / VT240 Work Station 
Upgrade for the IBM PC/XT/AT and PS/2 


PowerStatlon™ 240 * INTRODUCTORY PRICE " 
VT240 style keyboard and ZSTEM VT240 Emulation Software. 
ZSTEM pc™ - VT240 Emulator Emulation Software only. $250 
VT240/241 Emulation software with all the features of ZSTEM VT220 plus 
ZSTEM 4014 and REGIS graphics. * INTRODUCTORY PRICE ° 
PowerStation™ 220 

VT220 style keyboard and ZSTEM VT220 emulation Software. 
ZSTEMpc™-VT220 Emuiator Emulation Software only. $150 
All the features of 25ТЕМ УТ100 plus 8-bit mode, downloadable fonts, 
user defined keys, full national/multi-national modes. Extended macros- 
‘script language. True 132 columns on Hercules, VGAs, Super EGAs, and 
standard EGAs using the EGAmate option. 128 columns on CGAs. 43 line 
support on EGAs. Enhanced keyboard support. Ungermann Bass Net/One 
support. 


$389 


$289 


“You'll never know 
you are not using 

a real DEC terminal 
unless you take 
advantage of the 
many extended 
features." 


EGAmate™ $39 
Oaughterboard option for 132 columns on most 
standard EGA adaptors. 

Р5220/2 519 
Keyboard adaptor cable for PS/2 systems. 
15ТЕМрс"".4014 Emulator $99 
Use with ZSTEM VT100, VT220, or stand-alone. 
Interactive zoom and pan Save/recal images from 
disk. Keypad, mouse, digitizer, printer, plotter, and 
TIFF support, 4100 color and line style color mapping. 
640 x 400 and 640 x 480 on some adaptor/monitors. 
ZSTEMpe'"-VT100 Emulator $99 
High performance COLOR VI100. True double 
high/wide, smooth scrolling. !SO and attribute 


mapped color. XMODEM and KERMIT, sofikey/MAL- 


ROS, DOS access. 


KEA Systems Ltd. 
8412 - 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9 
Support (604) 732-7411 TELEX 04-352848 VCR FAX (604) 732-0715 


Order Desk (800) 663-8702 Toll Free 
30 day money back guarantee AMEX/MC/VISA 


UTAH 


COBOL. 


VERSION 4.0 | 
For IBMÓPC's, XT's, AT's and other DOS machines. ө 
This isthe one you'veheard so much about - with fast 
compile times, small object code modules, no royal- 
ties, and clear error messages. Version 4.0 is based 
upon ANSI-74 standards with new features including: 

e Multi-key Indexed files with up to 24 keys. This advanced feature requires the software 
package Btrieve мһісһ is optionally available. 

e Windowing, pop-up's, color and overlays. This advanced feature requires the software 
package Saywhat"?!'^ which is optionally available. 


e ACCEPT numerics with decimal point alignment, numeric checking, AUTO-SKIP, SECU- 


RITY, LENGTH-CHECK, EMPTY-CHECK. 

e Fast memory mapped DISPLAY's (1, 5) ERASE, BEEP, ATTRIBUTE. 

e Level 88's - READ INTO — WHITE/REWRITE FROM - and DELETE. 

e An easy to use, COBOL source code EDITOR with auto line numbering, A-margin, B= 
margin tabbing with full screen cursor control. 

Current customers can receive the new version by sending in their original diskette and 
$30.00. This offer expires Dec. 31, 1987 

Also available: Utah FORTRAN, Utah BASIC, Utah PASCAL, Utah PILOT, Btrieve and 
Saywhat?!. Used by 50,000 professionals, students and teachers іп 40 countries. 


SINCE 1977 


ELLIS COMPUTING™ 
To order call: 5655 Riggins Court, Suite 10 
(702) 827-3030 Reno, Nevada 89502 


IBM is a registered trademark of International Business Machines, Inc. Btrieve is a registered trademark of Softcraft, Inc. 
SAYWHAT?! is a trademark of The Research Group. Utah COBOL is a trademark of Ellis Computing, Inc. © 1987 Ellis 
Computing inc. 
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format files. GEM Publisher requires 
these text files to have certain file exten- 
sions, such as .TXT for ASCII and .STR 
for WordStar, so you must remember to 
rename your text files accordingly before 
starting GEM Publisher. 

If you make updates and style-sheet as- 
signments within GEM Publisher, the pro- 
gram does not update the original text file. 
Instead, it creates a copy of each imported 
text file, giving it the extension . ASC, and 
this copy holds the revised text and format- 


. ting information. If you want to edit this 


file outside of GEM Desktop Publisher, 
you must use your text editor or word pro- 
cessor in ASCII mode only, without add- 
ing any non-GEM formatting codes. 

With GEM Desktop Publisher, your 
documents can be up to 100 pages long. 
To create a document, you draw a rectan- 
gle on the first page, load in a text file, 
and format the body text and other text 
elements (e.g., headings and subheads) 
by creating new styles—the equivalent of 
Ventura Publisher's tags. You can vary 
character attributes such as type style and 
size, paragraph attributes such as spacing 
and indents, and tab settings. 

GEM Publisher's style sheets lack 
most of the powerful formatting options 
of Ventura Publisher. For example, they 
do not let you associate ruling lines with 
paragraph styles. They lack the flexible 
page-, line-, and column-break features 
that help make Ventura documents a snap 
to produce. Also absent are the automatic 
special effects, such as bullets and large 
first characters. And you cannot specify 
that a heading extend across multiple col- 
umns, as you can in Ventura; instead, you 
must create a separate rectangle to hold 
the heading. 

The typographic features of GEM Pub- 
lisher are also very limited compared to 
PageMaker and Ventura Publisher. The 
most glaring omission is the lack of auto- 
matic hyphenation; this tends to make 
printed columns appear too loose when 
they're fully justified. The program pro- 
vides no control over kerning or letter 
spacing, although you can vary the line 
spacing. Choice of fonts is also limited to 
two basic families, Dutch and Swiss, in a 
handful of sizes. 

Graphics are placed on the page in a 
manner similar to both PageMaker and 
Ventura, but the only graphics formats sup- 
portedare DRT's .IMG (for pixel-oriented) 
and GEM-format (for object-oriented) 
graphics. Graphics can be cropped or 
scaled but not both; if you want to use only 
a portion of an image, you must use the 
image at 100 percent of its original size. 

Installing GEM Publisher is time-con- 
suming. The program itself takes only 
about 10 minutes, but you must first in- 

continued 
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386 Motherboard $1495 LCD Portable Case $795 
“ 16 Mhz 80386 32 bit cpu e Full 80 x 25 LCD tilt-out display 
* Up to 2 Mb zero wail 2 to ! interleave memory on board * Display board with printer port included 
a 2 XT and 5 AT expansion slots * Emulates CGA or MDA 
* One 32 bit / AT expansion slot ә Accepts two 5%" half height drives 
* Fuly AT compatible including 80287 socket on board * Full function XT or AT keyboard 
» |50 watt power supply 
New! 32 bit 2 Mb memory expansion board (call for price) * Accepts XT or Baby AT motherboards 
• Adds up to 2 Mb of zero wait state memory fo the 386 motherboard above * Accepts full height AT boards 
e Case Dimension 8” x 99%” x 159” 
a. Baby AT Motherboard w/0k $380.00 b. Top-Net Local Area Network Board $249.00 c. Ham. Master Expansion Memory Board w/0k $85.00 
” 100% IBM AT compatible e | Mbit/sec data rate * Up to 2 Mb of expansion memory 
е |0 Mhz at Zero wait states e Up to 4000 ft. cable length * Full Lotus/Intel compatibility 
е XT board size and mounting holes * Up to 64 stations e User configurable as conventional 
* Built in serial port on board е Optional IBM Network and Novell drivers memory, expansion memory or both 
e Setup programs included Starter kit includes: $495.00 e Software included supports 8 Mb on XT or AT 
е 2 Network boards 
d. Mi һү Mo 1200 Baud Internal Modem $79.00 * Complete software and manual i. Multi I/O Plus for XT œ AT $110.00 
T і Bell and CCITT compatibility • 30 It. twisted pair cable е Up to 4 serial ports (1 installed) 
е 100% Hayes command set compatibility е | Parallel printer port 
е Line quality monitoring and equalization e. Ram-Master AT Mult -funct on w/0k $150.00 ғ | Game adapter port 
е Adaptive dialing e Up to 35 Mb of extended memory for AT е 1.2 Mb / 360 floppy controller 
• Local/remote loop tests and self test о Мр io ure ports on board (1 installed) в XT version has battery backed-up clock 
. агае! por! 
g. Accelerator 286 $250.00 * | Game port Ram-Master Plus Multi-function w/Ok (і shown) $125.00 
* |0 Mhz clock speed * Ideal for multi-user applications * All features of basic Ram-Master (item c) 
e 80286-10 CPU е XT version has battery backed-up clock 
* 80287 support at 5 or 10 Mhz 12 Mega-hertz Baby AT inot shown) $395.00 е 2 Serial ports 
* Bk of zero wait state cache memory е 100% IBM Бор compatible * | Parallel printer port 
. * | Game adapter port 


Switchable 8088 in system for compatibility — * Selup program included 


In addition to our own products, Turn-Point America is proud to offer the complete line of EVEREX Products 
plus hard drives and floppy drives at the lowest prices available. 


= SS S 
1 L 4 


VISA and MasterCard accepted 
To order call 1-800-247-6413 


Turn-Point America 
| | | PO. Box 41334 
| | | 150 N. Center St. Suite 224 
Reno, NV 89504 

Tet (702) 786-4484 

| Telex 650 308 4898 MCI 
: L Fax: (702) 826-6741 
TRADEMARKS and REGISTERED TRADEMARKS: IBM AT ~ International Business Machine, Novel! is a Trademark of Novell Inc. © Turn-Po nt Amer са products carry a one year warranty. 
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Canon introduces 


More easy-to-use features. 
More advanced technology. 
More productivity. 


7 Y = | | 
LAGER BEAM PRINTER 


Canon U.S.A., Inc., Printer Division | 
One Canon Plaza, Lake Success, NY 11042 ©1987 Canon U.S.A., Inc, 


UNIVERSAL 
PROM/PAL*/MICRO 


PROGRAMMER 
U.S. prices From $995.00* 


[] EPROMS TO 1 MEG 
[] EPROM SIMULATION 
O SET PROGRAMS 

[] 20-24 PIN PLD/EPLD 
L] BIPOLAR PROMs 

[] SINGLE CHIP MICROS 5 
O RS-232/PC DRIVEN OR “222 2 

STAND-ALONE 222 


1-800-331-РКОМ 
(305) 974-0967 Telex 383142 Fax (305) 974-8531 
From a Name You Can Trust 


LOGICAL DEVICES INC. 


Represented In 18 Countries | 
1321 NW 65th Place, Ft. Lauderdale, FI. 33309 


- 

- 
- 

s” 


*Some devices require optional Adaptors - PAL is a Trademark of Monolithic Memories Inc. 
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stall the GEM Desktop on your system; 
this involves studying a second manual 
and sifting through a second set of last- 
minute additions, error-correction 
sheets, warnings, and read-me-first files. 

GEM Desktop Publisher supports only 
a half-dozen printers, although additional 
device drivers are available from Digital 
Research for a small fee. When you go to 
print a document, GEM Publisher 
creates another separate type of file, and 
you must exit the program and switch to a 
separate GEM output program. 

The program's documentation does 
notcater to the novice user. The single tu- 
torial chapter is inadequate, leaving the 
reader with no clear idea of how to create 
a variety of business documents. GEM 
Publisher comes with only a few sample 
documents and gives little advice on how 
to use them as templates. / 

GEM Publisher has some worthwhile 
features. It offers a host of keyboard 
shortcuts for editing text, scrolling the 
screen in one of four directions, and ac- 
cessing most menu options. You can also 
customize these keyboard commands to 
your own tastes. À Show Position com- 
mand puts measurements on-screen as 
you draw rectangles. An invisible text 
grid forces subheads and body text to 
align across page and column bound- 
aries. As with Ventura Publisher, text that 
you add to a document containing a 
graphic will flow around the graphic. 

If you already own GEM Write, GEM 
Draw Plus, or GEM Graph, you might 
consider GEM Desktop Publisher as a 
way to add rudimentary page layout to 
your integrated system. Other users will 
find that it doesn’t fit in well with serious 
business applications. 


Which One Is for You? 

PageMaker is a very good buy if you need 
an easy-to-use product that can produce 
top-notch designs. It is particularly ap- 
propriate for newsletter editors and pro- 
fessionals who have had previous experi- 
ence with graphic design. 

For advanced desktop-publishing 
users, the features and on-screen perfor- 
mance of Ventura Publisher would be 
hard to find anywhere else. This product 
will probably occupy the top spot in high- 
performance desktop publishing for some 
time to come. 

Digital Research is touting GEM Pub- 
lisher aS an easy-to-use alternative to 
Xerox's Ventura Publisher. Ventura is in- 
deed more complex; it has far more fea- 
tures and therefore far more menu 
choices and commands. But provided 
that an expert has created the style sheet 
beforehand, novice users will actually 
find Ventura easier to load and use than 
GEM Desktop Publisher. 8 
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desktop.pub/reviews #2, from Ira Emus. 


Youcandraw stralght lines with Ventura 
Publisher's line-drawing tool, although 
it is not obvious how. It involves using 
the Grid Settings optlon in the Graphies 
menu. I, too, wish Ventura had better 
graphics, but, with enough thought, you 
can make Ventura Publisher do almost 
anything. 


Ventura Publisher still seems to have 
some problems, but 1% gives me the ability 
to format manuals at around 100 pages per 
hour, afterstyle-sheet development and 
given decent text files. 


desktop.pub/reviews #3, from Larry 
Chandler. 


Just last week I upgraded from GEM 

Desktop Publisher to Ventura Publisher. I 
like GEM DP and use it every day for line 
drawing, word charts, and graphs, as well 
as a desktop, but I needed such things as 
the automatic table of contents and index 
features that Ventura offers. 


As an aside, I moved a GEM DP file to 
Ventura and found that most of my tags and 
in-text format codes copied with no 
errors. They must use a similar tagging 
format. GEM has only two typefaces 
(fonts) unless youpay extra fora font 
maker, while the Ventura package gives 
you 42 for PostScript. 


desktop.pub/reviews #4, from Steve 
Rindsberg. 


I have used Ventura (original and 
current versions) to produce several 
newsletters and other documents. Inmy 
limited experience, Ventura does a grand 
job of printing on my Apple LaserWriter 
what will later come out of the 
typesetter, though I've been stung 
several times: While PageMaker lets me 
know when my text is too long for the area 
I'm putting it into, Ventura simply tosses 
my extra text off into the ozone without 
somuch as a by-your-leave. 


However, Ventura was a delight when I 

-upgraded from version 1.0 to 1.1: $35 
bought a definitely lmproved program, 
new disks, and a new manual. That's very 
fair pricing. 


I use Ventura Publisher on two machines, 
one with an EGA and another with a Hercules 
card. The EGA 1s definitely the way to 

go. Layouts on the Hercules are best done 
with the rulers. Scaling by eye (even 
rough-ins) is a fairly extensive waste 

of time; everything on-screen is 
considerably taller than it will appear 
in print. 
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Canon introduces LESS. 


Less hassle. 

Less maintenance. 
Less bulk on your desk. 
Best of all, less cost. 


LASER BEAM PRINTER 
Printouts that stand out. 


Enjoy easy extended paymants wilh the Canon Credit Card 
avn | Ask for details а! participating Canon.dealers And retaliers. 
Available onty in US 


For more information, call 1-800-453-3307 In Utah, 1-800-662-2500. 


tanen 


Take advantage of every last bit in your 386. All 32 of them. With Microport's real 
UNIX9 System V/386,™ the only industry standard, multi-user multi-tasking way to 
push every sinew of silicon in your 386 to its absolute limits. Get 80386 and 80286 
protected mode. 8086 emulation. Demand paged virtual memory (up to 4 gigabytes) 


... get almost unlimited speed and power. And, you сап 

get network support, DOS under UNIX, extended soft- 

ware development tools and more. Starting at $199.00. 
Call fastforfreeinfo and a UNIX discount coupon. 


(800) 722-UNIX/(800) 822-UNIX in CA 


UNIX is a registered trademark of AT&T. © 1987 Microport Systems, Inc. 


Real UNIX, $199 
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FastCAD 1.10 


by Phillip Robinson 


FastCAD 1.10 from Evolution Computing 
is a direct competitor of AutoCAD and 
VersaCAD in the high end of the CAD 
market for the IBM PC and compatibles. It 
is a bit less expensive—just under $2300, 
while versions of the others sell for about 
$2500 to $2850—and is significantly 
faster, particularly in regenerating a draw- 
ing display and in zooming operations that 
produce new views of the drawing. 

Part of the reason for its speed is that 
FastCAD was written entirely in assem- 
bly language by a single programmer; 
AutoCAD and VersaCAD were written 
largely in compiled languages by teams of 
programmers. This assembly language 
base also yields compact files: FastCAD 
can run on just two floppy disk drives, 
while AutoCAD and VersaCAD require 
systems with a hard disk drive. 

I found FastCAD easier to learn than 
either of the market-leading CAD pack- 
ages; the program provides a choice of 
typed commands, on-screen icons for 
some operations, and pull-down menus. 
It does not offer the full wealth of fea- 
tures, such as three-dimensional capabil- 
ities, that the more established programs 
offer, but updates are coming quickly and 
regularly (version 1.03 appeared in May, 
and 1.10 appeared in August), and these 
continue to add to FastCA D's already im- 
pressive list of skills. 


Hardware Requirements 

and Installation 

FastCAD comes on four disks, a slim li- 
brary for a CAD program, and you need 
only two of them to get started. The pro- 
gram works with an IBM PC, XT, AT, or 
compatible (including 386-based com- 
patibles) with at least 512K bytes of 
RAM and two floppy disk drives. It also 
requires an 8087, 80287, or 80387 math 
coprocessor chip, unlike some other 
CAD programs that only recommend 
such a chip. FastCAD's repertoire of 
drivers for display adapters, graphics in- 
put devices, and printers and plotters cov- 
ers most of the popular I/O devices. 

I tested FastCAD on a variety of sys- 
tems, but the primary machine that I used 
was an ITT XTRA 286/ATW (an AT 
clone) running at 10 megahertz under DOS 
3.1. The computer contained 640K bytes 
of RAM, an EGA-compatible graphics 
adapter, .and an 80287-10 coprocessor. I 
also used a Logitech C-7 Mouse (the low- 
power CMOS version) and an Apple 
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LaserWriter Plus printer (for quick Post- 
Script plots). For comparison, I ran Auto- 
CAD on the same machine. 

The only problem I encountered with 
this particular hardware configuration was 
that ITT's EGA emulator card caused Fast- 
CAD's text screen to blank; that is, when I 
flipped from the graphics display of Fast- 
CAD to the listing or plotting display, the 
screen went blank. The system didn't 
crash—I could perform the regular opera- 
tions and could return to the graphics 
display—but I couldn't see what I was 
doing. The same blank screen popped up 
again when I was leaving FastCAD. 

According to the technical-support 
staff at Evolution, this problem is caused 
by a missing statement in the firmware of 
some EGA emulator cards manufactured 
in Taiwan. I could not verify the exact 
cause, but I had no problem with Fast- 
CAD on other EGA emulator cards, in- 
cluding the one that came in my Tele- 
Video TeleCAT 286 and a couple of EGA 
clone boards that bore no name. 

Version 1.10 of FastCAD comes with 
two different installation disks, one for 
8086/8088 systems and the other for 
80286/80386 systems. The latter, ac- 
cording to the company, takes advantage 
of the newer instructions to add 10 to 15 
percent more drawing speed, particularly 
for spline curves. The batch commands 
for installation make it easy to set up 
floppy or hard disk drive systems, and 
the necessary program files occupy less 
than 150K bytes. In fact, the main .EXE 
file is only 103K bytes; drivers and con- 
figuration files take up the rest of the re- 
quired memory. The batch commands 
also cut installation time to less than 15 
minutes. 


Easy-to-Use Interface 

Evolution Computing also makes a pro- 
gram called EasyCAD, a $169.95 entry- 
level CAD programtouted for its simplic- 
ity and clarity. Although FastCAD is 
significantly more powerful than Easy- 
CAD, it tries to retain that easy-to-learn 
level. 

When you first start the program, 
you'll wait less than 3 seconds to see the 
main display, a drawing area surrounded 
by menus and icons. At the bottom 15 a 
command line where you can enter com- 
mands or numeric responses to prompts. 
At the top is a line of pull-down menu ti- 
tles. On the left is a column of 16 color 


boxes, representing the color choices in 
the program, and on the right is a column 
of icons for zooming, windowing, and 
other frequent operations. 

You can perform an operation by typing 
it on the command line, by using the mouse 
to reach the command within a pull-down 
menu, or by clicking on the icon that repre- 
sents the operation. One confusing aspect 
of FastCAD is that, in some cases, the 
typed command differs from the menu 
name of the command. For example, the 
text equivalent for the copy menu's CIRC 
ARRAY (circular array) is CARY. 

The icons let you zoom in, out, to the 
drawing's extents, and in on aselected re- 
gion, and they let you reset the drawing 
center. They allow you to choose the 
working layer (FastCAD offers 255 possi- 
ble layers, but only 32 are represented 
within the icon) and the line styles (from 
16 possibilities) and cross-hatching styles 
(64 possibilities). These choices appear 
as Macintosh-style dialog boxes. 

Windowing icons let you size, move, 
select, add, and eliminate windows. Fast- 
CAD offers both a Grid command (for 
which you can set the size) and a Snap 
command (which you can also tailor), 
and there are icons to toggle each on and 
off. Help is available from the question- 
mark icon, and a Values icon lets you 
choose some miscellaneous options such 
as viewing the frame of a spline and se- 
lecting absolute, relative, or polar track- 
ing when drawing. 

FastCAD can display four windows at 
once on the same two-dimensional draw- 
ing. Each window can be independently 
zoomed and positioned within the full 
image, and you can even draw from,one 
window to another, an unusual and very 
handy feature. The windows cannot over- 
lap, but you can size them and position 
them however you wish. 


Powerful Commands 

FastCAD has a hefty complement of file 
commands, beginning with the regular 
save and load drawing commands and ex- 
tending to running DOS commands from 
inside the program, compressing drawing 
files, and installing new menus and 
scripts (this is explained later). The Plot 
command lets you select magnification 
factor, drawing scale, and which view to 
plot. (FastCAD lets you save seven par- 
ticular center-position and zoom-level 
views of a drawing; you can jump to any 
of these views with a single command.) 
You can also save the current drawing as a 
pattern file; it can then be used as a tem- 
plate for other drawings. 

The viewing commands include some 
of the same zooms you find in the icons, 
plus Zoom Last (tothe previous view) and 
Pan (by selecting a displacement of the 
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drawing). This same menu lets you show 
all layers or hide all but the current work- 
ing layer. It also includes the Redraw 
command, which regenerates the entire 
display from the base file. 

FastCAD drawings are stored as de- 
scriptions of a collection of objects with 
floating-point number values for their 
sizes and positions. This aids in generat- 
ing almost endless levels of zoom for 
FastCAD. By using assembly language 
for speed, FastCAD can recreate an en- 
tire display from this fundamental infor- 
mation in a matter of seconds. 

AutoCAD, on the other hand, keeps 
both the base file and an intermediate 
file, called the 32K file, which represents 
the drawing as a special bit collection. 
This 32K file has more detail than can be 
shown on most displays and thus must be 
manipulated again to produce a final 
screen image. AutoCAD contains both 
Redraw and Regen commands. Redraw 
just goes back to the 32K file and updates 
it to the screen; Regen, which corre- 
sponds directly to the Redraw command 
in FastCAD, goes all the way to the base 
file to update the display. FastCAD's Re- 
drawcommandclocksin with times simi- 
larto AutoCAD’s Redraw, even though it 
is actually doing the work of AutoCAD's 
Regen. 

To compare actual drawing times, I 
transferred five drawings between Auto- 
CAD and FastCAD. (Two of the drawings 
are the well-known Nozzle and Shuttle 
that are supplied with AutoCAD.) The re- 
sults, shown in table 1, indicate that Fast- 
CAD can regenerate a drawing about as 
fast as (and in some cases faster than) 
AutoCAD can update the display from its 
32K file using its Redraw command. My 
tests also show that FastCAD's drawing 
regeneration is 3 % to 9 times faster than 
AutoCA D's, depending on the drawing. 

For drawing, FastCAD offers the stan- 
dard retinue of point, line, circle, 
arc, text, box, polygon, and spline, 
along with filleting, chamfering, and ar- 
rows. Many of these constructs also offer 
you a variety of creative paths. For exam- 
ple, arcs can be built from Center, Ra- 
dius, Start, and End Angle; Center, 
Start Point, and End Angle; or three 
points. When drawing any object, you 
can use the digitizer to enter points, or 
you can type coordinates (including rela- 
tive and absolute) on the command line. I 
found the arrows more difficult to work 
with than in some other CAD programs. 
Unlike other CAD programs, FastCAD 
does not let you simply add arrowheads to 
plain lines. Instead, you must select the 
arrowed line, which is handled as a sepa- 
rate entity. 

When you specify the points to mea- 
sure, FastCAD can enter horizontal, ver- 


tical, parallel, or angular dimensions to 
your drawing and can dynamically update 
those dimensions when the drawing 
changes. It can also measure distances, 
areas, and bearings. Text can be modified 
for its height, angle, font, spacing, and 
justification. The color menu column on 
the left of the screen lets you change 
colors at any time. 

А special menu of drawing-modifier 
commands lets you accurately refer to ex- 
act points on existing objects within a 
drawing. You can align to vertical refer- 
ence points, horizontals, centers, mid- 
points, endpoints, and so on. Here's 
where the power lies for professional, ac- 
curate drawing. The menu items, how- 
ever, are not self-explanatory; some, in 
fact, such as EPT for endpoint and INT for 
intersection, аге cryptic, although the 
manual provides adequate explanations. 

You can also copy objects, either one 
at a time or by making circular-array or 
repeat-array copies of them. You can 
group objects, ungroup them, or turn 
them into stored parts for later use. 

Editing commands include erase, 
move, scale, rotate, connect, mirror, 
break, bend, trim, stretch, polygon 
edit, origin, fill, front, change, 
and list. Listing flips you to the text 
display for a complete breakdown of the 
base file on an object. The editing com- 
mands let you select objects for action in 
a variety of ways. You can choose by a 
surrounding window, by layer, by type, 
or by color, or you can choose each or all 
objects in a drawing. Youcan also choose 
the same option as for your last opera- 
tion: For most FastCAD operations, im- 
mediate repeat use is allowed without re- 
course to the menus. 

Once you select objects, you can com- 
bine the selections with secondary selec- 
tions through Boolean operations such as 
And, Or, and Not, all through a dialog 
box. For example, you could select all 
blue objects and then specify only objects 
that aren't text for a change to yellow. 


Macros, Menus, and Scripts 
FastCAD offers a variety of ways to cus- 
tomize and extend the power of the origi- 
nal program. All FastCAD operations are 
text commands applied to the base file. 
By using FastCAD macros, you can 
change the names of commands or even 
place several commands under a single 
heading. A simple example in the Fast- 
CAD manual suggests that you could use 
the regular polygon command as rpoly 4 
and assign it to the macro square to 
create that as a new command. 

Because the pull-down menus in Fast- 
CAD are also stored as ASCII text files, 
you can add these new commands to the 
current menus or create your own menus 
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Type 
Computer-aided-design program 


Company 

Evolution Computing 

437 South 48th St., Suite 106 
Tempe, AZ 85281 

(602) 967-8633 


Format 

Four 54-inch floppy disks; not copy- 
protected; also available on 31/2-іпсһ 
floppy disks 


Language 
Assembly language 


Computer 

IBM PC, XT, AT, or compatible 
(including 386-based AT compatibles) 
with at least 512K bytes of RAM, two 
floppy disk drives, an 8087/80287/80387 
Coprocessor, a graphics display 

adapter, a graphics input device (such as 
a mouse, tablet, or digitizer) and a 
plotter or graphics printer 


Software Required 
DOS 2.0 or higher 


Documentation 
500-page loose-leaf binder 


Price 
$2295 


Inquiry 896. 


just by using a text editor outside of Fast- 
CAD. Scripts, text files of FastCAD com- 
mands along with parameters (responses 
to command prompts), can be loaded and 
run to set up a drawing environment or to 
automate repetitive tasks. Because the 
FastCAD commands include flow-con- 
trol and delay statements, the macros and 
scripts are essentially a programming 
language that can be usedto create draw- 
ing slide shows and to enhance Fast- 
CAD's power. 

Where there is not yet any IGES (Ini- 
tial Graphics Exchange Specification) 
output from FastCAD, the program is ac- 
companied by separate translation pro- 
grams for moving FastCAD's drawing 
files to AutoCAD data-transfer format 
(DXF) and vice versa (as well as for inter- 
changing files with EasyCAD). The 
translations are not perfect, which you'll 
soon see if you draw something in Auto- 
CAD, export it to DXF, translate the 
DXF to a FastCAD file, and then read it 
into FastCAD. Text will change its justifi- 
cation and position, some complex ob- 

continued 
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Table 1: The drawings were done on a 10-MHz AT-compatible computer 
with an 80287-10 coprocessor. FastCAD’s Redraw command is the equivalent 
of AutoCAD’s Regen command. All times are in seconds. 


Drawing 


Redraw 


Nozzle 
Shuttle 
Stair 
Pump 
Tablet 


jects will be disintegrated into simpler 
objects, and so forth. The same thing 
happens when moving files in the other 
direction. This is common in PC-based 
CAD, demonstrating that the weakness is 
not in the FastCAD translators specifi- 
cally, but in the interchange standards. 
However, Evolution Computing says it is 
working on IGES support. 


Drawing Conclusions 
FastCAD lacks some important fea- 
tures, such as three-dimensional abili- 


FastCAD 1.10 


AutoCAD 2.6 


Regen Redraw 
9.6 
5.2 
5.9 
5.9 
54.4 


ties (which Evolution says it's working 
on), attached report generators like 
VersaCAD’s Bill of Materials, and ex- 
ternal but related programs such as 
AutoShade. It doesn't have protection 
for visible layers, nor are its modifier 
commands as easy to understand as the 
snap and drawing-control commands of 
the other CAD packages. It also doesn't 
offer some of the little enhancements, 
like the ability to create and modify 
hatch patterns; and although its icons 
are a nice feature, other programs can 


simulate them through the use of tablet 
overlays. Finally, because it is a new- 
comer, FastCAD doesn't have a throng 
of third-party developers extending and 
enhancing the main program. 

In FastCAD’s favor are the lucid inter- 
face, scripts and macros, multiple win- 
dows with drawing between views, 
powerful Boolean selection principles for 
editing, its small size (which lets you 
keep some RAM-resident utilities, unlike 
more memory-hungry programs), and, 
most of all, its speed. In addition, Evolu- 
tion offers free technical support over the 
phone for registered users. If you want to 
squeeze every bit of speed out of your ma- 
chine, if you find AutoCAD intimidating, 
or if you don't need the specialized add- 
ons offered for AutoCAD and other more 
established contenders, then FastCAD is 
right for you. B 


Phillip Robinson is a contributing editor 
for BYTE and an editor of Desktop Engi- 
neering News and The Architect's PC. 
He can be reached at Desktop Engineer- 
ing News, P.O. Box 40180, Berkeley, СА 
94704, or on BIX as "robinson. " 


Carbon Copy Plus 


Rusel DeMaria 


Carbon Copy Plus 4.0 from Meridian 
Technology is a comprehensive telecom- 
munications software package. The most 
complex feature of the $195 program is 
its ability to give one computer access to, 
or even control of, another computer run- 
ning the same package. Carbon Copy 
Plus also includes a terminal-emulation 
program, a highly adaptive script lan- 
guage forautomated log-ons, and support 
for the Kermit and XMODEM file-trans- 
fer protocols. 

File transfer, terminal emulation, and 
automatic log-on capabilities are fairly 
common telecommunications features. 
Master/slave remote control is not, so Pl 
.list some of its uses. 

Suppose your computer at work has a 
40-megabyte hard disk drive and a large fi- 
nancial-modeling spreadsheet, and your 
home computer has only a floppy disk 
drive and a printer. Using Carbon Copy 
Plus, you can call up your work computer 
from your home and have it run the spread- 
sheet application. The program's screen 
output goes through the phone lines to your 
home computer's screen, and printer out- 
put can go to your home printer. 
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Another important use of remote-con- 
trol software is for software and system 
support. By linking with and controlling 
a distant customer's installation, a soft- 
ware developer or consultant can make 
necessary changes or updates to a client's 
system. The consultant can also tutor the 
client in the use of the software, since the 
host computer's keyboard and screen re- 
main active during the remote access. 
Carbon Copy Plus even allows direct 
communication between the remote and 
host operators in a "chat window" or by 
phone if the modem hookup allows it. , 

You can also use Carbon Copy Plus to 
control remote power-on devices, such as 
Dynatech's Turn-On. 

For remote-control operations, you 
need two copies of the Carbon Copy Plus 
package. You can't simply copy the pro- 
grams and share them, because the two 
computers have to be running packages 
with different serial numbers. (You need 
only one copy of the program to use the 
terminal-emulation feature.) Both com- 
puters must have at least 256K bytes of 
RAM, a floppy disk drive, and a Hayes- 
compatible modem (unless they are to be 


hard-wired). The program requires MS- 
DOS or PC-DOS version 2.0 or higher. 


Remote-Access System 
Carbon Copy Plus's remote-access pack- 
age contains a master module, called 
CCHELP.EXE, and a slave module, called 
CC.EXE. The slave module runs on a host 
computer and allows a remote computer 
to gain control of the host computer. 
CCHELP.EXE runs on the remote com- 
puter; it lets a remote operator run pro- 
grams on the host through a transparent 
interaction with the host's slave program. 
The remote operator can also communi- 
cate with the host computer operator. 
You can run the master module as 
either a 145K-byte memory-resident pro- 
gram or an ordinary application, de- 
pending on a command-line parameter 
setting. CCHELP.EXE has a number of 
convenience features to ease the use of the 
remote-control capability, including a cus- 
tomized phone directory with point and 
dial capabilities ( you specify a number by 
moving the cursor to it); a built-in pass- 
word table; an optional session log; printer 
spooling and redirection (to local, remote, 
or both systems); and screen capture. 
Other setting options include redial de- 
lay, number of redial attempts, answer/ring 
count, reboot on exit from a Carbon Copy 
Plus session, call-back (which hangs up 
and then calls a specified number at the 
start of a session), and number of password 
continued 


VIDEOTRAX DATA BACK-UP 
WE JUST INTRODUCED IT. 
AND ALREADY 40 MILLION 
PEOPLE OWN HALF OF IT. 


Every human in the hemisphere who the hard disk you're covering for. taping Dallas you can preserve your 

owns a standard VCR has half of QUICK STUDY most precious „а data.Upto 

whats needed to back up data. The Videotrax has been designed to | on a single 

rest of what you need is neatly con- extremely demanding standards. , 

tained on the new Videotrax® con- So that it won't puta lot of demand: 

troller board by Alpha Micro. on you. Anyone who can run a к 
Slip the half-size Videotrax board YCR knows most of the drill. The ү) 

into the expansion slot of any PC. restis covered by our menu-driven . | inexpensive | 
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| рае” 386 or true compatible. mentation. And by a range of 
” — ; mee backup modes that keeps it 
simple: 
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sette tape and follow the direc- — cost of streamer tape. 
tions which appear on screen. And now the price is low. Just $399 
These guide you through the — for the board and $1199 for the board 
painless steps for copying or апа enhanced VCR, suggested retail. 
restoring an entire hard disk, And of course, if you ever require 
specific files, oronlyfiles mod- service, your authorized Alpha Micro 
ified since the last backup. dealer and our worldwide 
Meanwhile,Videotrax rigor- network of factory service 
ously monitorsit- centers will provide all the 

selfforproper support you need. | 
functioning. For the name of your near- 
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TOO. The Videotrax System. 

If you like, opt for — Its a great leap forward in 
our enhanced Videotrax backing up. 
VCR and experience the 
extra joy of its automatic, un- | 
attended backup capabilities. VIVEWVIRAA 


High-tech. Open your FC and slide the controller board 
into any expansion slot. Leu-tech. Hook up VCR to com- 
puter with standard connecter cables. 
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gently reliable, data backup system. 
[n fact, exhaustive testing and the 
long term experience of over 19,000 
Alpha Micro users have proven Video- 
trax technology to be more reliable 
than any other backup option avail- 
able. More dependable, even, than 
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Carbon Copy Plus 4.0 


Type 

PC-to-PC communications, remote- 
control, terminal-emulation, and file- 
transfer program 


Company 

Meridian Technology Inc. 

7 Corporate Park, Suite 100 
Irvine, CA 92714 

(714) 261-1199 


Format 

One 5!A-inch or 3Ve-inch floppy disk; 
not copy-protected, but serial-number- 
protected 

Computer 

IBM PC, XT, AT, or full compatible with 
at least 256K bytes of RAM, atleast one 
floppy disk drive, and a Hayes- 
compatible modem 


Software Required 
MS-DOS or PC-DOS 2.0 or higher 


Language 
Assembly language 


Documentation 
150-page owner's manual 


Price 
$195 per copy; requires two copies for 
remote control 


Inquiry 897. 


attempts allowed before disconnection. 
(Note that many of these values must also 
be stored in advance in the slave com- 
puter's Carbon Copy Plus files.) 

The slave module operates as a 44K-byte 
memory-resident program. Ап incoming 
call activates the program's slave mode, in 
which keyboard input comes from the re- 
mote computer and screen output is trans- 
mitted to the remote user. А user-defined 
hot-key sequence activates the program's 
pop-up menu, used for configuring the 
program (e.g., setting limits on remote ac- 
cess and setting up passwords). 

Because Carbon Copy Plus supports 
graphics (CGA now; EGA in version 4.1, 
which was due from Meridian in Novem- 
ber) and passwords, the slave computer 
must know the graphics capabilities and 
passwords that the remote computer uses. 
You specify this information with a con- 
figuration utility. 


Not So Fast, Master 

Although Carbon Copy Plus works very 
well, a word of warning is in order: When 
you use Carbon Copy Plus to run applica- 
tions remotely, all data flow takes place 


182 BYTE * DECEMBER 1987 


at 1200 bits per second, 2400 bps, or 
whatever rate your modems can handle. 
Programs that do a lot of screen output— 
especially graphics—are necessarily 
sluggish under these conditions; 5 to 10 
seconds is typical for a color graphics 
screen using 1200-bps communications. 
Animated screens are unlikely to produce 
pleasing results at this speed. 

Recognizing that this bottleneck can be 
annoying, especially when you're not in- 
terested in the full graphics images, Car- 
bon Copy Plus has two solutions. One 
method turns off the full graphics syn- 
chronization, so that the slave computer 
can continue its processing while the 
graphics image is being sent to and drawn 
on the master computer; this makes a 
slight improvement. Another option sim- 
ply reduces the amount of graphics data 
being sent: Every other pixel is blanked, 
cutting the transmission time approxi- 
mately in half. 


Terminal Emulation 
Carbon Copy Plus's terminal emulation 
features a point-and-dial directory with 
automatic script execution (e.g., for log- 
ons), automatic calling from a DOS com- 
mand, and XMODEM and Kermit file 
transfers (including batch transfers). It 
also provides six forms of terminal emu- 
lation: DEC VT-100 and VT-52, Tele- 
Video TVI-920, IBM 3101, TTY (stan- 
dard ASCII communications), and a 
special mode called Monitor, in which 
incoming control codes are represented 
on the screen as displayable character se- 
quences. А carriage return, for instance, 
is displayed as "M, meaning Control-M. 
Carbon Copy Plus's terminal emula- 
tion is adequate for day-to-day telecom- 
munication needs. It works well with bul- 
letin board systems like BIX, MCI Mail, 
GEnie, and CompuServe. The script lan- 
guage—generally compatible with 
DCA's Crosstalk XVI scripts—offers a 
versatile means of controlling communi- 
cations sessions, automatic log-ons, user 
inputs, and scripts that execute com- 
mands at specified times. It features IF 
. THEN conditionals, keyboard inputs, 
complete control of communications pa- 
rameters, and more. In all, 55 commands 
are supported, and most of them have 
multiple parameters. 


Installation and Use 

Installing Carbon Copy Plus involves 
several steps, including making a work- 
ing copy, initializing that copy, and then 
copying the resultant files to a hard disk 
(if desired). After that, you set the vari- 
ous communications parameters, call 
tables, password tables, and other op- 
tions through the menu-driven installa- 


‘tion program (which is available at any 


time for further modifications). 

It is important that you follow the in- 
stallation steps carefully as outlined in the 
manual; the meaning of many of the 
switch settings and options is not obvi- 
ous, and you need the explanations in the 
manual to set them correctly. The entire 
installation process took me about 15 
minutes for each computer. 

The documentation is thorough, al- 
though at times it assumes too much on 
the part of the reader. In addition, it is not 
well-organized. The manual is divided 
into two separate sections, each of which 
has its own index and table of contents. 
This can be confusing and makes it diffi- 
cult to cross-reference between related 
features in the remote-access and termi- 
nal-emulation sections. 

I tested version 4.0 of Carbon Copy 
Plus using an IBM PC AT with 640K 
bytes of RAM, an Intel Above Board 2- 
megabyte memory-expansion card, a 30- 
megabyte hard disk drive, and a US- 
Robotics Courier 2400 external modem. 
To test the package's master/slave capa- 
bilities, I used a second 640K-byte IBM 
PC AT with a CORE 72-megabyte hard 
disk drive, an AST RAMpage card, and a 
Hayes 1200 external modem. 

In the remote-control tests, I used 
Lotus 1-2-3, GRASP (a presentation 
graphics package from Paul Mace Soft- 
ware, Ashland OR), and the Leading 
Edge Word Processor version 3.2, among 
other packages. All the packages worked 
properly under remote control, subject to 
the constraints imposed by telecommuni- 
cations speeds. 

Typically, you initiate Carbon Copy 
Plus remote sessions from the remote 
computer using CCHELP. Once the con- 
nection is established, the host computer 
automatically prompts the remote user 
for a password and then attempts to locate 
the password in its internal password 
table. If the password is valid, the host 
computer goes into slave mode, giving 
the remote computer master access to the 


system. Alternatively, you can set up the 
system to call back a prestored number 


once the password has been checked; this 


gives an extra measure of security. 

Once the session is established, the re- 
mote user has complete control of the 
host system, although that control can be 
limited in various ways through the pass- 
word tables: Access levels include full ac- 
cess to DOS commands; no DOS com- 
mand access; and access to DOS in the 
current directory only, but with no file 
deletion or renaming. 

During a remote-control session, 
printer output can be directed to either or 
both systems; thus, programs can print 
files from one computer to a printer at- 

continued 


How totell the difference 


(есесіне DESQview, 
the environment of |—Lotun-1-2-3-588 -ECA 
choice, can give you the АКЕ 
productivity and power 
you crave, without the 
loss of your old pro- 
gramsand hardware. 

If you like your existing 
programs, want to use 
them together, transfer 
data between them, 
print, sort, communi- 
cate with or process- 
in-background, yet still 
have the need to keep 
in place your favorite 
PC(8088, 8086, 80286 
or 80386), DESQview 
isthe "proven true" 
multitasking, multi- 
windowing environ- 
ment for you. Best of all, DESQview 20 is here now, 
with all the money saving, time saving, and productiv- 
ity features that others can only promise for the all- 
too-distant future. 

And with DESQview's new graphics enhancements 
for Hercules, CGA, EGA, and VGA, Version 2.0 still 
offers the same award winning and pioneering fea- 
tures for programs that earned DESQview its leader- 
ship, only now you can also run desktop publishing 
programs, CAD programs, even GEM-™ Topview-™ and 
Microsoft Windows-™ specific programs. In some cases 
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you'll add as little as 10-40K to your system overhead. 


Now you can have multi-tasking, multi-windowing, 
break the 640K habit too and still get an auto dialer, 
macros, menus for DOS and, for advanced users, a new 
complete application programmers interface capabil- 
ity. No wonder that over the years, and especially in 
recent months, DESQview, and now 
DESQview 2.0 have earned extrava- 
gant praise from some of the most 
respected magazines in the industry. 

"Product of the Year" by readers 
vote in InfoWorld. 

"Best PC Environment" by popu- 
lar vote at Comdex Fall in PC Tech 
Journal's "System Builder" Contest. 

“—I wouldn't want to run an IBM 


One picture is worth a thousand promises. 


between DESQview 2.0 and 
any other environment. 


or compatible 
computer without 
DESQview’—Info- 
World, Michael Miller. 
‘A colossus among 
windowing environ- 
ments”...“willrun 
almost anything’—PC 
Week, Marvin Bryan. 
“Windows, prom- 
ises, but DESQview 
delivers’—MICRO- 
TIMES, Birell Walsh. 
No other environ- 
ment has consistently 
pioneered features, open- 
ness, and productivity. 
See for yourself. Send in 
the coupon. The possi- 
bilities are endless with 
DESQview 2.0. 
Attention Programmers: For more information 
about Quarterdeck's API, and future 386 program 
extensions, call us today. 


SYSTEM REQUIREMENTS 

IBM Personal Computer and 100% compatibles (with 8086, 8088, 80286 or 80386 
processors) with monochrome or color display; IBM Personal System/2 * Memor y: 640K 
recommended; for DESQview itself 0-145K * Expanded Memory (Optional): expanded 
memory boards compatible with the Intel AboveBoard; enhanced expanded memory 
boards compatible with the AST RAMpage * Disk: Two diskette drives or one diskette 
drive and a hard disk * Graphics Card (Optional): Hercules, IBM Color/Graphics (CGA), 
IBM Enhanced Graphics (EGA), IBM Personal System/2 Advanced Graphics (VGA) * 
Mouse (Optional): Mouse Systems, Microsoft and compatibles * Modem for Auto-Dialer 
(Optional): Hayes or Compatible * Operating System: PC-DOS 2.0-3.3; MS-DOS2.0-3.2 * 
Software: Most PC-DOS and MS-DOS application programs; programs specific to 
TopView 11, GEM 1.1 and Microsoft Windows 1.03 * Media: DESQview 2.0 is available 
on either 5!A" or 3'4" floppy diskettes 


| Rush me DESQview 2.0! Today! 


Nn. of Copies Median SV" Product 
| DESQview 2.0 $129.95 


Shipping & Handling USA $ 500 
Outside USA | $ 10.00 


Sales Tax (СА residents) 


RE []lVisa OMC ПАМЕХ О Check 


Amount $ | | 


Enclosed 
Credit Card: Valid Since 7 Expiration ___/’ 
Card Number: 
Credit Card Name 
Ehipping 
City tte Zip — — Telephone 


NOTE: If you own DESQview call us fora special upgrade offer, or send in your DESQvi 
registration card. AST Special Edition users included. 


Mail to: Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, СА 80405. 
view | 
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Quarterdeck 
Quarterdeck Office Systems * 150 Pico Boulevard, Santa Monica, СА 90405 • (213) 392-9851 


DESQview isa trademark of Quarterdeck Office Systems. AboveBoard is a trademark of Intel Corporation. Hayesis a trademark of Hayes MicroComputer Products Inc. ІВМ, PC, Personal System/2 and TopView are 
trademarks of International Business Machines Corporation. Microsoft Windows and MS are registered trademarks of Microsoft Corporation. Mouse Systems is a trademark of Metagraphics/Mouse Systems. RAMpage 
is a trademark of AST Research, Inc. GEM is a trademark of Digital Research. Hercules is a trademark of Hercules. 
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tached to another computer. To save con- 
nect time, printer redirection can work in 
conjunction with print spooling. In addi- 
tion, a complete log of the Carbon Copy 
Plus session can be toggled on and off. 


Smoothing Over the Rough Spots 

Remote-control software can be confus- 
ing, simply because applications aren't 
written with the needs of a remote user in 
mind. Carbon Copy Plus does a good job 
of smoothing over the difficulties with 
features like the chat mode, DOS com- 
mand access, passwords, printer redirec- 
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REVIEW: CARBON COPY PLUS 


tion, and the graphics speedup options. 
The inclusion of a terminal-emulation 
package with file-transfer capabilities 
makes Carbon Copy Plus a very broad- 
range telecommunications system. 

I would recommend Carbon Copy Plus 
if you're looking for a comprehensive 
telecommunications system; on the other 
hand, if you already have satisfactory ter- 
minal-emulation and file-transfer soft- 
ware, or if you don't need them, you 
might be satisfied with one of the pack- 
ages that are restricted to remote control, 
such as Norton-Lambert's Close-Up. 8 


THE MURAL PLOTTER 
-D SIZE PLUS. 
FLATBED TECHNOLOGY. 


dazzle you with a lot of hype 
about the Mural Plotter. We'll 
let the facts speak for themselves. 


^ Plot area 25" x 34" 
^ Compatible with leading 
software programs 


Packard 7475 Plotter 

= Compatible with IBM/PC! 
ATIAT, L.1., NEC, AT&T 
and more using RS-232-C 
serial interface 

= Desk top or wall mount 

= Excellent repeatability * 5 ips 


Call for the name of your local CAD Dealer! 
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VIEWS FROM BIX: 
CARBON COPY PLUS 


telecomm.pgms/reviews #2, from Barry 
Nance. 


Carbon Copy Plus supports a great number 
of modems besides Hayes-compatible modems 
(see the full screen list that it 

presents when you run CCINSTALL). It 
definitely works well with Hayes modems, 
but the support is there for several other 
types. Just this morning I used Carbon 
Copy Plus on an Anchor Automation 
Lightning 2400; the client site was 

using a Codex modem. 


‘One more thought: using CCINSTALL on the 


fly (between invocations of CCHELP) to 
change communication parameters is 
really fairly quick. 


telecomm.pgms/reviews #3, from Steve 
Moshier. 


I wonder if CarbonCopy Plus is any 
better than the host mode in ProComm-that 
seems to work fine except for programs 
that want to write directly to the video 
RAM instead of using the BIOS. 


telecomm.pgms/reviews #4, from Barry 
Nance. 


Yep. Carbon Copy Plus is better than any 
regular communications program's host 
mode; it's specially designed to take 

care of "direct-to-screen" applications. 
It uses а fairly intelligent protocol 
(that only it understands, of course) to - 
establish a rapport between the two PCs, 

so that everything that happens on 

one machine is echoed exactly on the 

other. 


One of the nice features of this protocol 
(that you really appreciate at 1200 bps 
and even at 2400 bps) is that Carbon Copy 
Plus performs compression on the screen 
data as it's being transmitted. For 
example, if an application puts four rows 
of blanks on the screen, with a blue 
background, the material that gets 
transmitted across the line consists of 
а Single blue blank along witha repeat 
factor. Nice design. 


The Intel® 80386 chip brought minicomputer power to the 
microcomputer world. However, its implementation left you with 
only two choices. The first offered faster processing on an 
existing AT? bus. With the second, you got an overall gain in 
system throughput, but only by departing to a new bus standard 
...one that was incompatible with existing PC hardware. 

Both directions required compromise. Which was 
unacceptable to AST? engineers. So, we let them explore a 
third alternative. 

It was, after all, the same engineering team who made us 
number one in the enhancement board industry. And without 
them, the AST Premium"/286 wouldn't have risen to number 
three in 80286 sales after only six months on the market* 

So, when the time came to see the results of their labor, 
we naturally expected a work of art. 

What we got was a masterpiece. 

р —the first 20 MHz, 
80386-based computer to offer advanced bus architecture 
without surrendering existing PC hardware compatibility. You 
no longer have to compromise anything for unprecedented 
speed and complete compatibility in a system built for the future. 


"According to IMS America Lids National Compuler Retail Report, a monthly audit (for the month ending Muy 31, 1987) of computer specialty stores inthe U.S The report tracks 
purchases by those resellers. Published in Computer Reseller News August 17 1987 


32-bit memory board, Multimaster Bus offers Two serial ports, one 220 watt power supply 


upgradeable to 13 MB ability to run concur- parallel portfaraitaching provides plenty of power 
using SIMM modules rent hardware tasks multiple I/O devices for next generation of 
ensures your investment while remaining without using valuable intelligent peripheral 
in future operating AT-compatible. Offers slots. adapters. 
systems and applications key features of IBM's —— ———ÀG SS -—Y 
without requiring Micro Channel while / | / 
additional slots. protecting current / РА 
$$ investment in AT bus / / 

standard. 7 / 


| High-speed ESDI Bus 

| Master Disk Controller 

| | enhances the performance 

| Support for 80287 and of the AST Premium!386. 
20 MHz, 80386 processor 80387 coprocessors Offers users one of the SD 22 
for high performance, provides users with a highest performing 80386- М5 OS/2 compatible 
AT-compatible desktop choice for computation- based, AT-compatible for maximum software 


computing. intensive applications. desktop systems available. lexibility. 
рип PP p Dy 


Power That Means Something Better for 
Everyone. The AST Premium/386 is a sigh 
of relief to users trying to decide whether 
to support IBM's* vision of the future, or 
remain in the industry-standard world of 
compatible 80386 machines. 

With 20 MHz, typical 0-1 wait-state oper- 
ation, a 32-bit data path from CPU to memory 
and a fully arbitrated industry-standard bus, 
the AST Premium/386 is the first 80386-based, 
AT-compatible computer to provide the 
crucial multimaster functionality of IBM's 
Micro Channel" architecture. 

Multimaster Capability. AST's Multimaster 
Bus is a shared memory architecture that 
improves performance by eliminating CPU 
involvement in data transfers. Its ability to 
accommodate advanced coprocessor and 
multiprocessor architectures makes the 
AST Premium/386 the 
perfect solution for any 
application that can take 
advantage of intelligent 
coprocessors and control- 
lers, such as backend data- | 
base processing, intelligent al 
graphics controllers for ч 
CAD/CAE/CAM or desk- 
top publishing, and intel- 
ligent disk controllers for 
network file servers. 

Bus Master Disk 
Controller. AST's Bus 
Master Disk Controller 
actually supervises the transfer of data from its 
memory across the bus to the system memory 
without involvement of the CPU or mother- 
board DMA devices. 

In addition to providing ST506 or ESDI 
compatibility and optional disk caching, AST's 
intelligent disk controller can be optimized 
to provide overlapping operations for a multi- 
tasking environment. 

The Most Compatible 80386 on the Mar- 
ket. Best of all, you can continue to run any 
of your existing DOS applications on the AST 
Premium/386, and also take advantage of the 
more advanced multitasking and multiuser 
operating systems such as Microsoft's" MS 
OS/2 and XENIX? 

The same compatibility is true with hard- 


AST Premium! 386 Architecture 


32-hit 
Memory Bus 


.20MHz 80386 


AT Dus 


AST Multimaster Bus technology allows direct access to тиіп 
memory for faster overall system throughput. 


ware. AST Premium/386 operates with your 
current multifunction and data communica- 
tions cards, as well as newer, more powerful 
board-level peripherals designed for AST's 
Multimaster Bus. The savings add up when 
you consider all of the existing software 
programs, enhancement boards, drives, moni- 
tors and keyboards you already own. 
Intelligent Memory Management. Up to 2 
MB of memory are standard, expandable to 13 
MB.Which means you have all the memory 
you need to multitask applications using oper- 
ating environmentsoftware such as Windows" 
апа DESQview?" Plus, more than enough 
memory to fulfill requirements of operating 
systems and applications in the future. 
Continuing the Tradition of Unsurpassed 
Quality. ASTcustomers know what to expect 
—the best in quality, and the best in value. 
The AST Premium/386 
is no exception. That 
means building a sys- 
tem using the most 
advanced technology, 
including ASIC and 
surface-mount compo- 
nents. And once it's 
built, test after painstak- 
ing test is conducted 
to prove that the AST 
Premium/386 deserves 
its name. 
SupportWhenYou Need 
It, Wherever You Are. 
AST's dedication to its customers is second to 
none. Even though AST's technical support 
team resolves 95 percent of all product 
problems by phone, on-site repair is avail- 
able in 32 U.S. and 3 Canadian centers, with 
more planned. 
AST: The One Best Source for АП of Your 
Computing Needs. As the industry leader 
in enhancement products, AST provides a full 
line of the most reliable, high-performance 
memory, data communications and desktop 
publishing solutions available. And while 
our solutions are designed to strictly adhere 
to industry standards, customizing your 
AST Premium/386 with ASTsolutions ensures 
maximum compatibility right down to the 
component level. 


After Our Engineers 
Met Your 
Demands For Price 


Performance 
And Compatibility.. 
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The AST Premium/386 Is Just 
One Member Of Our Systems Family 


Don't let its size fool | And you may 
you. Operating at | sem е == | choose to use the 
10 MHz with 1 | Е із pu EC: Premium Work- 
wait state, the AST | CU "шышы ' station as а 


laic edi „Мыш Ll лы бара гє 


: A : "mu Mecum SMart terminal 
Premium Work na E TS 


5 қ ү! m ies | де ала 

station" is the асар ада 7 attached to a 
most powerful, minicomputer 
or mainframe. 


80286-based per- AST Premium 286. 
vv пеп equippea Wi1tn ally OI 


sonal workstation in its Class. 
AST’s full line of industry stan- 


AST Ргетінн! 386. 


It's also the most flexible. The 
proof is in its wide range of con- dard communications products, 
figuration choices. Every AST AST Premium Workstation the Premium Workstation 
Premium Workstation comes with 1to 4 MB provides complete, factory-configured 3270, 
of RAM on the motherboard, two serial ports, 5250 or LAN connectivity. 

a VGA, EGA and Hercules" compatible You're probably already familiar with the 
graphics module, a parallel port, MS OS/2 AST Premium/286. Altogether, the AST 
compatibility and math-coprocessor support Premium Computer family provides reliable, 


The rest is up to you. You can choose high-performance solutions to match speci- 
a model with a 54" or 3%” diskette drive, а fic computing needs today, with an upgrade 
hard drive, or no drive at all, depending on path to high power levels in the future. You 
your specific needs. can't make the wrong decision, as long as 
you make sure it's AST. For more information 
AST AST ASTPremium САП (714) 863-0181. 


Premium/386 Premium/286 Workstation  — — — — — — — — — — — — — — — —_ _ 
Please send me more information on the following: 


tThree software selectable speeds for timing-sensitive prognims. 


"One 32-bit dedicated to memory! three AT-compatible 16-bit multimaster and one 16-bit Дїр 
and imo 8-bit in standard models. 


"One 8-bit, six 8/16-bit including 2 FAST slots; and four user slets in standard models L. 


AST Research, Inc. 2121 Alton Avenue, Irvine, Ca. 
92714-4992 ATTN: M.C. 


Microprocessor 80386 80286 80286 | ГІ AST Premium/386 | 
ы ғ... | [] AST Premium Workstation | 
Wait States 0-1 0 | | [] AST Premium/286 | 

Standard Up to 2 MB | MB | MB [] Please have an AST representative call me. 
Memory ^«— LLL ———— —À | Name | 
Expandable to 13 MB 13 MB 4 MB | | 
Video Adapter Optional VGA/ EGA/HGC УСА/ЕСА/НСС | Title | 
(most models) module | C | 

Ompany 
Expansion Slots 7 7" 2 Р | 
—  >:Б:БББ:>5>-Ь--2 0 Address 
Fixed Disk 40, 90, 150 MB 20, 40, 70 MB 40 MB | | 
Diskette Size and — 5W/ 1.2 MB 54" 12 МВ 5X 1.2 MB | Сухан ір | 
Capacity 3" 1.44 MB 344" 1.44 MB 34" 1.44 MB ЕЕ | 
one 

| | 
| | 


AST markets products worldwide—ia Europe and the Middie East call: 44-1-568-4350; in the Far East call: 852-5-717223; in Canada call 416-826-7514. AST uricd AST logo 
registered and AST Premium, AST Premium Workstation, FAST slot trademarks AST Research, inc. М, AT and Personal Computer AT registered and Micro Channel trademark international 
Business Machines Corp. Microsoft and XENIX registered and MS OS/2 and Windows tmidemarks Microsoft Corp. DESQuiew trademark Quarterdeck Office Systems. Hercules bademark 
Hercules Computer Technology. Intel registered trademark inte! Corp. Copyright Ф 1987 AST Research, inc, All rights reserved. 
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SOFTWARE REVIEWS 


Marshal Pascal and Pascal-2 


Although many professional 
programmers have turned to C 

as their coding language, inter- 

est in Pascal has remained high. 

This is due in part to its nearly 
universal acceptance in high 

schools and colleges as a teach- 

ing language for structured program- 
ming. Unfortunately, the specifications 
for Pascal ignore many of the features 
needed for commercial or even recre- 
ational programming, and compiler 
writers often add these enhancements in 
nonstandard ways, leading to incompati- 
bilities between different versions. 

Marshal Pascal ($189) from Marshal 
Language Systems and Pascal-2 ($395) 
from Oregon Software attempt to thread a 
careful path: to preserve the simplicity of 
standard Pascal while judiciously adding 
enhancements. These implementations 
compete directly with Turbo Pascal ver- 
sion 3.0 ($99.95) from Borland Interna- 
tional. (Borland's Turbo Pascal 4.0 
should be out by the time you read this 
review. See the editor's note on page 
190.) Turbo Pascal has done much for the 
popularity of Pascal, but Marshal Lan- 
guage Systems and Oregon Software 
hope to woo Turbo users who feel a need 
to upgrade to a more powerful compiler. 

Pascal-2 version 2.1J requires an IBM 
PC, XT, AT, or compatible with 320K 
bytes of RAM (512K bytes recommended), 
MS-DOS or PC-DOS 2.0 or higher, the 
Microsoft Linker 3.0 or higher, and 1.5 
megabytes of disk storage. (А hard disk 
drive and a 360K-byte floppy disk drive are 
recommended.) Marshal Pascal version 
2.01 also requires an IBM PC, XT, AT, or 
compatible, with a minimum of 256K 
bytesofRAM, PC-DOS 2.0 or higher, and 
two 360K-byte floppy disk drives or a hard 
disk drive. For this review, I used an 8- 
megahertz Compaq Deskpro with 640K 
bytes of RAM, a 30-megabyte hard disk 
drive, and an 80287 chip. 

Both Marshal Pascal and Pascal-2 sat- 
isfy the requirements of ISO (Internation- 
al Standards Organization) level 0—the 
Pascal specified by Jensen and Wirth. 
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Mark Bridger 


Pascal compilers for the 


IBM PC that compete directly 


with Turbo Pascal 


Both compilers display warning mes- 
sages when they encounter enhanced 
constructions not conforming to level 0. 
In addition, Pascal-2 complies with the 
ISO level-1 standard, which includes im- 
plementation of conformant arrays (array 
parameters of unspecified length). 


Comparison of Enhancements 

The most common enhancement to Pas- 
cal is the addition of strings and string 
handling. Both of the compilers reviewed 
support strings of up to 255 bytes and 
some form of the following operations: 
concatenation, length, insertion or dele- 
tion of one string within another, and 
determining the position of one string in 
another. Pascal-2 also has the procedures 
val and str, which convert reals or inte- 
gers to or from strings. These are useful 
in checking keyboard input of numbers to 
prevent program crashes. 

In standard Pascal, functions can re- 
turn only simple variable types (e.g., in- 
teger, real, char, and Boolean) as 
values. Marshal and Pascal-2, however, 
can return any type (other than file) asa 
function value. Both products let you pass 
procedures and functions as parameters 
to other procedures and functions. 

Marshal Pascal and Pascal-2 support 
the use of structured constants, which is a 
simple way of declaring constants of a 
structured type. For example, 


type s1 = packed array [1..4] of 
char; 

52 = record 
strg: 51; 
numb: real; 

end; 

const 
c1-sl('a!, tbt; tal, 'd'); 
c2 = s2('abed! , 38.5); 


This provides a convenient way 
of initializing structured vari- 
ables by setting them equal to 
previously declared structured 
constants. 

Marshal goes one step fur- 
ther in the extension of con- 
stants: Operations on constants are al- 
lowed in declarations. For exam- 
ple, if Length and Width, are declared 
constants, the declaration Matrix = 
array[1..Length*Width] is legal. 

Both compilers support the otherwise 
option in a case construction. Both also 
let you designate integers to any base be- 
tween 2 (binary) and 16 (hexadecimal). 
Marshal’s write can print integer output 
in either binary, octal, decimal, or hexa- 
decimal; Pascal-2 can output in only dec- 
imal and hexadecimal. 

ISO Pascal level 1 specifies the decla- 
ration of conformant arrays that let you 
pass arrays of different sizes to the same 
function or procedure. For example, a 
procedure that performs a matrix opera- 
tion such as row reduction might want to 
accept matrices of any size. Marshal Pas- 
cal does not have conformant arrays im- 
plemented in the current version, but it 
has a compiler switch that allows relax- 
ation of array index checking. Pascal-2 
implements conformant arrays, and it 
also allows the procedural type declara- 
tion univ to relax type checking entirely 
in procedure calls. 

Pascal-2 also provides a handy—and 
potentially dangerous—function, loop- 
hole. This function allows the assign- 
ment of the value of a variable A to a vari- 
able B, even if the variables are of 
different types, as long as their types re- 
quire the same number of bits of mem- 
ory. Thus, if A is a 4-byte integer and B is 
a packed array[1..4] of char, then 

continued 


Mark Bridger is president of Bridge Soft- 
ware and an associate professor of math- 
ematics at Northeastern University in 
Boston. He can be reached а! 31 Champa 
St., Newton, MA 02164. 
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REVIEW: MARSHAL PASCAL AND PASCAL-2 


Marshal Pascal version 2.01 


Type 
Pascal compiler 


Company 

Marshal Language Systems 
1670 Terrace Rd. 

Walnut Creek, CA 94595 
(415) 930-9039 


Format 
Three double-sided, double-density 
5'A4-inch floppy disks 


Computer 

IBM PC, XT, AT, or compatible with at 
least 256K bytes of RAM; two 360K-byte 
floppy disk drives or a hard disk drive 


Software Required 
PC-DOS 2.0 or higher 


Documentation 
150 pages in a three-ring binder 


Price 
$189 


Inquiry 891. 


А:= loophole(integer, B) assigns the 
bit pattern of B to A. 

In Marshal Pascal, integers are two 
bytes, ranging from —32,768 to 32,767. 
Pascal-2, on the other hand, has 4-byte 
integers standard, with a range of 
—2,147,483,647 to 2,147,483,647; you 
can also declare a special unsigned inte- 
ger type, 0..4,294,967,295. Marshal 
provides a separate Pascal file that, when 
included in a program, gives support for 
4-byte (long) integers. This is rather un- 
wieldy because the file requires a differ- 
ent notation for the standard +, —, ж, 
and div operations. 


Marshal Pascal provides two other en- . 


hancements. The first is the control 
structure: loop, exit, end. The second 
is the use of the Return key to exit from a 
procedure or function. These constructs 
provide safe alternatives to the goto 
statement. 

Both Pascals protect the counting vari- 
able in a for loop. This variable must be 
local to the procedure containing the loop 
and must not be changed within the loop. 
Any violation of these rules produces a 
compiler error. 

Neither compiler supports the type 
byte. Pascal-2 allows the Boolean opera- 
tors and, or, and not to operate on inte- 
gers; this can be done in Marshal, but it 
requires an elaborate trick using records 
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Pascal-2 version 2.1J 


Type 
Pascal compiler 


Company 

Oregon Software Inc. 

6915 Southwest Macadam Ave. 
Portland, Oregon 97219 

(503) 245-2202 


Format 
Four double-sided, double-density 51⁄4- 
inch floppy disks 


Computer 

IBM PC, XT, AT, or compatible with at 
least 320K bytes of RAM (512K bytes 
recommended); 1.5 megabytes of disk 
storage (hard disk drive and 360K-byte 
floppy disk recommended) 


“ 


Software Required 
MS-DOS or PC-DOS 2.0 or higher; 
Microsoft Linker 3.0 or higher 


Documentation 
200 pages іп a three-ring binder 


Price 
$395 


Inquiry 890. 


(the procedure is described in the docu- 
mentation). Neither Pascal directly sup- 
ports shift operations on integers. 


File Handling and DOS Access 

Both of the compilers support random- 
access files, as well as DOS functions 
that return the existence and size of a file 
and rename or delete files. The compilers 
handle opening files, closing files, and 
assigning DOS filenames to file variables 
easily, although somewhat differently. 

Pascal-2 provides three functions for I/O 
error trapping. One function turns off the 
system error handling, to let your program 
handle the errors. The other two determine 
the status of the last I/O operation and re- 
turn the error code. Pascal-2 also provides 
various file-security locks for protecting 
files during simultaneous access in a multi- 
user environment. These locks are speci- 
fied by using compiler switches. 

Both compilers have procedures for 
accessing DOS’s date and time functions 
as well as the DOS command line. Pas- 
cal-2 also provides a procedure for exe- 
cuting a DOS subtask (a DOS command 
such as DIR, or even another executable 
program) from within a Pascal program. 
Marshal Pascal's functions LoadProg 
and RetProg permit loading and return- 
ing from executable prOgrams. You must 
be sure to set the calling program's stack 


to make room for the stack of the program 
loaded. 

Sophisticated programming often re- 
quires access to the DOS and ROM BIOS 
functions and interrupts, as well as to sys- 
tem memory. Pascal-2 provides this ac- 
cess; the version of Marshal Pascal that I 
reviewed provided access only to DOS 
functions. Both compilers had straight- 
forward ways of PEEKing and POKing arbi- 
trary memory locations. Marshal lets the 
write statement print the values (mem- 
ory location) of pointers—a useful debug- 
ging feature. Pascal-2 gives access to the 
IBM PC's ports. 

Both compilers let you link Pascal code 
with assembly language code. Assembly 
language programs are declared external 
in the Pascal code. The subprogram is as- 
sembled to produce an object file, and 
then the calling program is linked with 
the object program to create the final exe- 
cutable file. 

Pascal-2 uses the Microsoft Linker and 
can link its programs with object code pro- 
duced by Microsoft C, FORTRAN, or as- 
sembly language. Marshal Pascal uses its 
own linker (not compatible with Micro- 
soft's), but it can link with assembled pro- 
grams provided they are first fed through a 
supplied preparation program called FOB. 
Both instruction manuals give examples of 
assembly language code that is linkable 
with their respective Pascals. 


Compiler Options 

Both Pascals let the user give the com- 
piler instructions via compiler switches. 
Such a switch is embedded in the text 
using a comment-like syntax. Some of 
the choices are: 

е Heap size. In the small heap, data, 
stack, and heap space share a common 
64K-byte segment; the large heap is 
limited only by the amount of available 
memory. Using the large heap can slow 
down memory access because pointers 
must carry both segment and offset 
information. 

е Code size. In the small-code model, 
the actual compiled and linked code must 
reside in one segment, so it is limited to 
64K bytes. The large-code model allows 
any size code. As with the large heap, this 
can slow program execution somewhat. 

* Type of reals. You can choose be- 
tween single-precision (4-byte) reals and 
double-precision (IEEE or 8-byte) reals. 

е Use of the 8087. Both compilers 
come with two libraries. One library uses 
the 8087; the other emulates its opera- 
tion. Pascal-2 uses the 8087 if the com- 
piler senses that it is present. If you run a 
program that was compiled and linked 
with the emulation library on a machine 
that has a floating-point coprocessor, the 
floating-point hardware is used instead of 
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the emulation. Marshal has a function 
Is87, which determines whether an 8087 
is present. The libraries that use the 8087 
contain in-line 8087 instructions. 

е Creation of cross-reference files. 
When this switch is on, compilation 
creates notonly object code butalsoa file 
that contains a listing of variables and the 
line number of each reference to each 
variable, including its definition and each 


assignment to it. 

e Creation of assembly code listing. 
When this option is chosen, the compiler 
creates a file containing the assembly lan- 
guage for the object code produced. A 
quick perusal of the assembly listings 
produced by both compilers for a simple 
program reveals that Marshal Pascal 
makes frequent use ofthe stack and regis- 
ters, while Pascal-2 uses memory ac- 


Table 1: Benchmark results. Sieve runs one iteration of the Sieve of 
Eratosthenes. Calculations performs 10,000 multiplication and division 
operations using single-precision numbers. Float tests the compiler’s 
transcendental functions library, computing sines, cosines, logs, and 
exponentials over a range of arguments. Calculations87 and Float87 are the 
double-precision, 8087 versions of the Calculations and Float tests. Transfer 
does a simple character-by-character copy of one text file into another 
(24,000 bytes of text). To ensure uniformity, all three compilers used a file 
buffer size of 512 bytes. Heap Test initializes and disposes of Pascal heap 
pointers. Each pointer points to 9999 bytes (to avoid easy word boundaries). 
My machine’s memory could support only 49 of these with Pascal-2, so I 
used that many. Times are in seconds; file sizes are in bytes. 


Pascal-2 
Sieve 
Compile 10.3 
Link 4.1 
Run* 25.4 
Code 14,486 
Calculations 
Compile 9.2 
Link 4.6 
Run* 151:0 
Code 33,634 
Calculations87 
Compile 9.2 
Link 47 
Run 2.0 
Code 17,586 
Float 
Compile 9.2 
Link 5.6 
Run* 335.0 
Code 32,692 
Float87 
Compile 9.2 
Link 5.6 
Run 3.7 
Code 16,644 
Transfer 
Compile 9.3 
Link 5.6 
Run 8.8 
Code 22,896 
Heap Test 
Compile 14.8 
Link 4.6 
Run* (49 pointers) 20.3 
Code 25,522 


~ 


Marshal Pascal Turbo 3.0 
55 0.5 
9.3 N/A 

10.6 15.2 
2,848 16,713 
4.6 0.5 
13.5 N/A 
30.0 30.0 
6,944 11,682 
49 0.5 
12.8 N/A 
2.1 6.7 
4,010 10,329 
5.7 0.5 
12.8 N/A 
90.0 65.0 
7,646 11,596 
5.7 0.5 
13.4 N/A 
2.0 2.9 
7,446 10,241 
5.3 0:5 
9.6 N/A 
6.5 6.4 
3,618 11,591 
5.7 0.5 
9.0 N/A 
2.0 0.5 
4,394 11,999 


* Timed on а 4.77-MHz IBM PC with 640K bytes of RAM and without an 8087 
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cesses more often. This is a possible indi- 
cator of Marshal's better optimization 
(for speed). 

Both Pascals support separate compi- 
lation of subprograms. This lets you 
create object files for various groups of 
procedures and link them to the main 
body when creating the final, completed 
program. Thus, if only a few procedures 
need to be changed, you don't have to re- 
compile the whole program. 

To inform the compiler that what is to 
come is not a complete program, Pascal-2 
uses the directive $NoMain, and Marshal 
uses'a header module. The compiler then 
produces the object code to be linked 
later. With Pascal-2, any shared global 
identifiers must be declared in the same 
order in all modules that use them; with 
Marshal Pascal, no common global iden- 
tifiers are possible using this separate 
compilation technique—subprocedures 
can communicate only through passed 
parameters. 

However, Marshal Pascal provides a 
second method of separate compilation, 
similar to that of Modula 2: definition and 
implementation modules. When you use 
this technique, each unit or module must 
be accompanied by a separate definition 
file containing a declaration of all identi- 
fiers that the module is to share with 
other modules. The module itself is 
called the implementation, and it con- 
tains the code using the identifiers in the 
definition. 

After all the definition and implemen- 
tation modules are compiled, the link 
step creates the finished program. This 
whole technique is fairly sophisticated, 
and it is worthwhile only in creating large 
programs with many small pieces whose 
variables must be carefully shared. 


Special Zeatures 
Marshal Pascal is a four-pass compiler that 
does a high degree of code optimization. 
You can specify how the code is to be opti- 
mized by using embedded compiler switch- 
es. The degree of optimization is deter- 
mined by the switch $ZN, where N is a 
number between 0 and 63; the larger N is, 
the more optimization is attempted (and 
the longer the compile time). There is 
also an FN switch, where N=0 selects opti- 
mization for compact code size and N-1 
selects optimization for speed. At the de- 
fault setting of 731 and F1, the Sieve 
benchmark ran at 10.6 seconds; at a set- 
ting of Z63 and F1, it ran at 6.2 seconds. 
Marshal also comes with an obiect- 
code librarian. This utility lets you com- 
bine separately compiled object modules 
into libraries—i.e., single files that con- 
tain all the code of the modules. When 
the linker is instructed to link with this li- 
continued 
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brary, it extracts the modules that are ac- 
tually called by the program. 

Marshal Pascal is currently supplied 
with a shell-type program called Thor 
and a text editor called Thor-Edit that 
make Marshal Pascal pleasant to use. 
When Thor is loaded, it displays a menu 
that lets you edit, compile/link, display 
directories, run a DOS subtask, or invoke 
the librarian. Thor can go directly to the 
line of a compilation error and, using 
Thor-Edit's split-screen mode, display 
the error messages in one half of the 
screen with the cursor at the offending 
line in the other half. 

Marshal Language Systems is cur- 
rently working on a Turbo Translator 
package that, according to the company, 
will implement all features of the Turbo 
Pascal language, including bit manipula- 
tion, block read/write, and graphics. 
Free updates are promised to all Marshal 
Pascal owners when Turbo Translator be- 
comes available. 

In addition to its variable and proce- 
dural cross-reference generators, Pascal- 
2 provides a full Pascal software debug- 
ger, with the ability to set and remove 
breakpoints, step through a program, and 
read out the values of variables. Its run- 
time error messages report the name of 
the procedure containing the error, as 
well as the hierarchy of procedures call- 
ing it. There is also a profiling utility that 
counts the number of times procedures 
are called when a program is run. The 
utility PASMAT will reformat Pascal 
source code according to user specifica- 
tions (e.g., indenting, capitalization, 
comment format, number of statements 
per line, and margins). 

PASMAC, an assembly language pre- 
processor, aids in the creation of linkable 
machine code. Parameters are declared in 


a Pascal-like syntax, as are subprocedure 
names and registers to be saved. PAS- 
MAC combines these with the actual as- 
sembler operations to produce assembly 
code. Theoutput from PASMAC can then 
be sent to Microsoft's Macro Assembler 
(MASM) for assembly. 

Pascal-2 also provides the Intel Com- 
mon Elementary Function Library 
(CEL), which contains many useful 
mathematical procedures and functions 
not provided by standard Pascal. 


Which Do You Choose? 
Using the Marshal, Pascal-2, and Turbo 
Pascal version 3.0 compilers, I compared 
the compilation/link times, run times, 
and type code size for five different pro- 
grams. The dramatic winner in compila- 
tion time is Turbo Pascal (see table 1). It 
is lightning-fast, and it doesn't require a 
link step. Except for the 8087 category, 
where they are nearly the same, Marshal 
beats Pascal-2 in running speed. Marshal 
is a clear winner in code size; in fact, it 
produces the smallest code of any com- 
piler I have seen. This is due partly to its 
optimization but mostly, I believe, to the 
efficiency with which its linker selects its 
routines from the library. [Editor's note: 
Source-code (nonexecutable) listings for 
the benchmarks are available on BIX, on 
BYTEnet, on disk, and in the Quarterly 
Listings Supplement. See "Program List- 
ings” in the table of contents. To "find" 
source code in the Listings areas on BIX 
and BYTEnet, search by article title, 
author, or issuedate. Some archived files 
may contain numerous listings for a sin- 
gle article. A description of the file also 
accompanies each entry.] 

Both Marshal Pascal and Pascal-2 are 
high-quality products, fairly compatible 
with Turbo Pascal, and with adequate 


documentation. Whether you should buy 
Pascal-2, Marshal Pascal, or Turbo Pas- 
cal depends on your programming needs. 

For writing small to medium programs 
(up to 3000 lines), Turbo Pascal is the most 
reasonable choice. It is small, fast, and in- 
expensive. But when you get to large pro- 
grams or programs that require massive 
amounts of real number crunching using 
the 8087, Turbo's limitations begin to 
show. Its 64K-byte code-size limitation 
means that long programs must use cum- 
bersome and slow overlays. [Editor's note: 
According to Borland, Turbo Pascal 4.0 
will address the shortcomings of Turbo 
Pascal 3.0. For a description of a prelim- 
inary version of Turbo Pascal 4.0, see 
"Short Takes” in the November BYTE. | 

For large programs, then, you should 
consider Pascal-2 and Marshal Pascal. 
Pascal-2 has more extensions and better 
debugging facilities and utilities than 
Marshal Pascal, and it is implemented on 
a variety of machines other than the IBM 
PC, including VAX, PDP, Apollo, and 
Sun. Oregon Software plans to have 
linker-compatible versions of C, С++, 
and Modula 2 for the PC soon. Pascal-2 is 
consistent with ISO Pascal levels 0 and 1, 
yet it has a lot of extra language and de- 
bugging features. On the other hand, at 
$395 it's rather expensive, and it also re- 
quires 1.5 megabytes of disk storage. 

While the current version of Marshal 
Pascal does not have quite so many lan- 
guage enhancements as Pascal-2, it lets 
you write large programs, and its capabil- 
ities may be enough for your needs. Mar- 
shal Pascal stands out in terms of code 
speed and code size. It's also a compara- 
tively better value, since its $189 price 
includes an integrated text editor, a li- 
brarian, and a soon-to-be-released Turbo 
Translator. ж 


SCO Xenix 386 


Edwin J. Lau 


SCO Xenix 386 version 2.2, developed 
jointly by SCO and Microsoft, is a re- 
lease of the Unix operating system for 
80386-based personal computers. Unix 
has become a standard in the scientific/ 
engineering marketplace on a variety of 
superminicomputers as well as on work- 
stations and it runs on machines ranging 
from high-speed Crays down to personal 
computers. However, between 50 percent 
and 70 percent of the installed base of 
Unix systems are Xenix systems. 
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Xenix, Microsoft's enhanced version 
of Unix, is a multiuser/multitasking op- 
erating system touted by Microsoft as an 
alternative to its OS/2 (which is single- 
user/multitasking). Xenix provides a full 
complement of operating-system facili- 
ties, including interprocess communica- 
tion, a hierarchical file system that allows 
simultaneous access to files from multi- 
ple processes, and generalized process 
scheduling. 

Until the introduction of the IBM PC 


AT, PC hardware was relatively weak in 
processing power and memory, and very 
little hardware existed to support the ad- 
vanced operating system features that 
Xenix required. The PC was therefore 
only marginally successful as a main- 
stream Unix box. These factors, coupled 
with IBM's standardization of PC DOS, 
and with the fact that (until recently) most 
users did not need multitasking, prevent- 
ed serious consideration of Xenix in both 
the PC and Unix markets. With the intro- 
duction of SCO Xenix for the Intel 386, 
will this system at last come into its own? 


The Hardware 

For this review, I used a Compaq Desk- 
pro 386 with 1 megabyte of main mem- 
огу, a 1.2-megabyte floppy disk drive, a 
40-megabyte hard disk drive, and a 
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monochrome graphics monitor. I used 
the machine primarily as a DOS system 
with two 20-megabyte hard disk drive 
partitions, one of which was inactive. 

The system's documentation states that 
the minimum amount of memory required 
to run Xenix 386 is 1 megabyte. Where a 
serious software development environment 
exists, the manual recommends 2 mega- 
bytes. If you're going to use the operating 
system, development system, and the text- 
processing system, the manual suggests a 
20-megabyte hard disk drive. I increased 
the Deskpro's memory to 2 megabytes and 
installed Xenix on the Deskpro's inactive 
partition. 


The Software 

For this review, I examined the SCO 
Xenix 386 2.2 operating system with the 
development system and the text-process- 
ing system. These three software pack- 
ages are available separately or bundled; 
seethe box at right for details. 

А standard—and important—compo- 
nent of theoperating system and develop- 
ment system for Xenix 386 is the Unix 
shell. The shell is the user command in- 
terface to the operating system, and it 
provides a means for initiating system 
utilities. SCO Xenix provides three 
shells: sh (Bourne shell), esh (C shell), 
and vsh (visual shell). 

The preferred shell for normal com- 
mand-line interaction is csh. Traditional 
esh strengths are its ability to save com- 
mand-line history, its ability to edit and 
reissue past command lines, and its job- 
control capabilities. Not all of csn's tra- 
ditional strengths are available in this re- 
lease of the system. 

Traditionally, sh has been the pre- 
ferred shell for writing scripts. While it 
does not provide the extensive command- 
line facilities of csh, it nevertheless pro- 
vides an easily understood syntax for 
writing scripts of sh commands. 

Unlike the other shells, vsh is specific 
to Xenix (both 286 and 386 versions); it is 
not part of standard Unix. It provides a 
simple windowing environment for the 
execution of a subset of the command 
utilities available in Xenix. 

The development system provides pro- 
gram development tools, including a C 
compiler with lint, lex, and yacc 
(which stands for “yet another compiler 
compiler"), as well as a DOS cross-de- 
velopment environment for creating MS- 
DOS-compatible .EXE files. The C 
compiler generates native 80386 code 
and can use full 32-bit addressing. The 
lint tool checks C language usage and 
syntax more strictly than the C compiler 
does; the errors it detects are likely to in- 
clude the use of nonportable aspects of 
the language or outright bugs. The 1ех 


tool is a generalized lexical analyzer, and 
yacc is a parser generator. 

The development system also provides 
program maintenance tools such as SCCS 
(Source-Code Control System) and make 
(a utility designed to manage all the files 
associated with a development project). 
Also included are the standard Unix de- 
buggers adb (“another debugger”) апа 
sdb (“symbolic debugger”). 

In the area of data communications, 
the operating system includes uucp and 
Micnet. The uucp package provides a 
means for command execution, log-in, 
mail, and file transfers between remote 
machines. It communicates through the 
RS-232C serial interface on Xenix and 
can be used through the serial interfaces 
on most other Unix systems. Micnet is 
another communications package imple- 
mented via RS-232C ports. It is similar to 
uucp, providing for remote-command 
execution, file transfer, and mail between 
machines on the network. You can use 
uucp on top of Micnet. 

The SCO Computer Graphics Inter- 
face (CGI) also comes as part of the de- 
velopment system. Through subroutines 
and device drivers, SCO CGI gives you a 
route for developing device-independent 
applications programs. 

CGI incorporates such capabilities as 
device-independent coordinate transfor- 
mations, graphics input from a mouse or 
a tablet, status inquiry, metafile genera- 
tion (which lets you exchange pictures be- 
tween applications), bit-map manipula- 
tion, and pixel output. Its graphics output 
primitives include arcs, bars, circles, pie 
slices, and polylines. Primitive attribute 
specifications include alignment, color, 
character height, fill pattern, line style, 
and rotation. CGI also provides different 
text modes, such as alpha text, which is 
used for combining text and graphics; 
graphics text, used for controlling text at- 
tributes like graphics; and cursor text, for 
cursor positioning and text input. CGI is 
consistent with the evolving ANSI/ISO 
standard for computer graphics virtual 
device interfaces. 

The text-processing system programs 
are used in document preparation. The 
system provides nroff (the standard 
Unix text-processing system), which in- 
cludes the mm macros; tbl; eqn; dic- 
tion; and style. The. mm macros are 
written using native nroff commands 
and provide a means for specifying com- 
mon formats of text, including section 
headings, chapter headings, footnotes, 
and so on. You use +01 and eqn to gener- 
ate tables and mathematics within a 
document. 

These tools are based on a batch model 
of document preparation. In this model, a 
document is created as a pure ASCII text 


КОО ИЛО ЫНЫ —c— c ——— | 
SCO Xenix 386 version 2.2 


Type 

Muitiuser/multitasking operating system, 
program development system, and text- 
processing system 


Company 

The Santa Cruz Operation Inc. 
P.O. Box 1900 

Santa Cruz, CA 95061 

(800) 626-8649 


Format 

16 5%-inch floppy disks: eight disks for 
the Operating System four disks for the 
Development System, two disks for the 
Computer Graphics Interface, and two 
disks for the Text Processing System; 
also available on 3e-inch floppy disks 


Computer 

Compaq Deskpro 386, AT 
386-compatible, or PS/2 Model 80 with at 
least 1 megabyte of RAM (2 megabytes 
recommended), a 1.2-megabyte floppy 
disk drive, and a 20-megabyte hard 

disk drive 


Documentation 

Run Time Environment Manual; User's 
Guide; User's Reference; Programmer's 
Guide |; Programmer's Guide ll; 
Programmer's Reference; Computer 
Graphics Interface Manual; Text 
Processing Guide 


Price 

Complete SCO Xenix System: $1495 

For the IBM PS/2 Model 80: $1695 

Unbundled prices: 

SCO 386 Xenix Operating System: $695 

For the IBM PS/2 Mode! 80: $795 

SCO 386 Xenix Development System: 
$695 

For the IBM PS/2 Model 80: $795 

SCO Xenix Text Processing System 
(Xenix 286-compatible): $195 


Inquiry 892. 


file with explicitly embedded directives 
for how text is to be formatted. Typically, 
DOS word processors automatically em- 
bed formatting information in the file as it 
is created. Under the Xenix/Unix word 
processors, you must manually place the 
formatting directives in the text of the 
document. 

The diction program scans a docu- 
ment and outputs those sentences that 
contain bad diction. (The offending word 
or phrase is bracketed.) The style pro- 
gram is an automated document-grading 
system that provides feedback on sen- 
tence complexity and grammatical 
structure. 

In this version of Xenix, the designers 

continued 
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recompiled the kernel to take. advantage 
of native 80386 instructions. However, 
they did not recompile all the utilities. 
SCO gave me a list of the utilities that 
were recompiled, and it appears that the 
company concentrated on the program 
development tools (including the editors 
ex, edit, vi, and view) and other impor- 
tant utilities (such as sh). SCO also said 
that it recompiled a number of files in the 
/1ib and /usr/1ib directories. 


Observations 
Installing SCO Xenix 386 was painless. It 
involved paging through a series of 
menus and answering mostly straightfor- 
ward questions. However, two places in 
the documentation need clarification. 

The first area of confusion involves di- 
rections for installing Xenix on a machine 
that is already running MS-DOS or PC- 
DOS. Chapter 2 of the Run Time Envi- 
ronment Manual says that if you have to 
install both DOS and Xenix on the same 
hard disk, you should turn to chapter 3 of 
the Manual and to the f disk manual page 
in the User's Reference. But when I 
turned to chapter 3's section on installing 
Xenix on a DOS system, it directed me to 
"follow the installation procedure out- 
lined in chapter 2 of the Run Time Envi- 
ronment Manual." After carefully read- 
ing both chapters a number of times, I 
was able to format the disk correctly for 
both DOS and Xenix. 

The second place that needs clarifica- 
tion is the description of the badtrk pro- 
gram (described in the Miscellaneous 


Table 1: Benchmark results comparing Xenix 386 and Compaq DOS, both 
on a Compaq 386, and Sun OS on a Sun-3/260. All times are in milliseconds. 


Benchmark Xenix 


— 


. getpid() 093 
Fork 32K-byte 436 
data and exit 
3. Write 4K-byte 
block 
4, Write 64K-byte 
block 
5. Read 4K-byte 24 
block 
. Read 64K-byte 
block 
7. Write 1K-byteto 60 
screen 1 char 
at a time 
8. Write 1K-byteto 55 
screen 64 char 
atatime 


~ 


12.5 


349 


о 


375 


Compaq DOS. 
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1These benchmarks usecallsthatare unique to Unix and Xenix and cannot be run under 


Command section of the Manual). This 
program finds and lists the location of 
bad tracks on the hard disk; it is also used 
to add entries to a bad-track table. The 
manual states that if badtrk finds bad 
tracks on the disk and "if your disk 
comes with a flaw map, you should enter 
any flaws from it into the bad-track 
table." It also states that “if your disk is 
not furnished with a flaw map, or you are 
finished making changes to the bad-track 
table," then you can exit badtrk. 

The documentation does not say what 
the bad-track table is and whether or not 
it is kept on the hard disk. It is also not 
clear about what to do if you do not know 
whether the disk has a flaw map or not. 
During the installation process, badtrk 
found a number of bad tracks on my hard 
disk. I made the assumption that my disk 
didn't have a flaw map. A subsequent call 
to SCO provided clarification; the com- 
pany said thatthe flaw map wasthe list of 
bad sectors commonly found pasted to 
the outside of a hard disk. Thus, record- 
ing the bad-track information is optional. 

After installing the base system, I used 
the custom utility (described in the Nor- 
mal Command section of the manual) to 
install! the program development tools 
and the text-processing system. It is a 
convenient and easy way to install and 
deinstall the various subsystems. 

Following the installation of the op- 
tional subsystems, I created a user log-in 
using the mkuser utility. This utility is a 
convenient aid for those who are not fa- 
miliar with how the system associates 


Sun-3/260 DOS 
050 N/A! 
(69 N/A! 
4 58 
96 356 
24 48 
74 484 
116 716 (with ansi.sys) 
766 (without ansi. sys) 
40 352 (with ansi.sys) 


342 (without ansi.sys) 


passwords, home directories, and shells 
with a particular user. My log-in shell 
was csh, and I created my home direc- 
tory on a file system different from the 
root-file system. After creating the user 
log-in, I began to develop programs to 
measure the performance of the system. 

Interacting with the system, I found 
that although Xenix 386 had most of the 
basic features you would expect from a 
Unix system, its shell programs lacked a 
number of items found in shells of other 
Unix systems. Take the свһ command- 
history mechanism, for example. The 
usefulness of Xenix 386's version is 
limited because the system cannot save 
the history file during log-out; this is an 
ability that can be very useful in environ- 
ments where complex command interac- 
tion with the system exceeds a single log- 
in session. The history feature helps both 
as a timesaver (because you don't have to 
retype complex commands) and as an 
audit trail of commands. 

Another missing feature is the abbrevi- 
ated job identifier, #. Under other Unix 
systems, when you place a job into the 
background (via &), the system associates 
an identifier with the job. The first job 
placed in the background is identified by 
%1, the second by %2, and so on. These 
identifiers reduce the need to remember 
explicit process ID numbers for the back- 
ground jobs. On other Unix systems, 
then, to kill a process placed in the back- 
ground, you need only type kill -9 Zn, 
where 7 is the job number (not its ID) and 
9 is the signal to kill the process. In Xenix 
386, you must give the ID explicitly; to 
kill the process with ID 47, for example, 
you must indicate kill -9 47. 

A more serious problem lies in the way 
SCO Xenix handles the execution of shell 
scripts. In most Unix systems, the first line 
of a shell script specifies its type (i.e., C 
shell or Bourne shell). For example, as- 
suming the shells are in the /bin directo- 
ry, the line 2! /bin/sh would specify the 
Bourne shell, and Z!/bin/esh would 
specify the C shell. Hence, when running 
under esh, you could invoke a Bourne- 
shell script by giving 2! /bin/sh as the 
first line of the script; you can start a csh 
script under the Bourne shell in a similar 
fashion. 

Under Xenix 386, however, you speci- 
fy a Bourne shell script by a blank first 
line, and you cannot specify within a 
shell script that it is a C shell script. To 
execute the script of a different shell from 
the one you are in, you have to explicitly 
start up the other shell by entering the 
shell's name as a prefix to the script you 
want to execute. 

The software tools in the program de- 
velopment system are all that I would ex- 

continued 


Intelligent statistics. 


Consider the alternatives. 


Today there are numerous micro- 
computer statistics software 
packages to consider. 

But, in the considered opinion 
of many experts, there is one 
that is clearly better. 


Highest rated. 


In its recent review of the five 
leading microcomputer statistics 
programs, /nfoWorld concludes 
that Systat" Version 3.0 is "unri- 
valed in performance", "tops in 
number crunching power" and 
"unfailingly accurate." 

And /nfoWorld doesn't stop 
here, but goes on to rank Systat 
as the Number One statistics 
package of the group. 

In doing so, they aren't alone. 
Every published independent 
comparative review rates Systat 
at the top of the list. 


8.5 
8.2 


STATGRAPHICS 5.9 
ЛИВАНЕ т: | E 4.8 
BMDPC 46 


Of the statistics packages review- 
ed by InfoWorld, Systat rated 
highest, as it has in every pub- 
lished competitive review. 


Some practical benefits. 


Such ratings are important be- 
cause they relate directly to the 
quality of your work, not just to 
glitzy features. For example: 
Are capabilities important to 


Circle 284 оп Reader Service Card (Dealers: 285) 


you? Systat gives you more 
statistical capabilities than any 
microcomputer statistical pack- 
age, including three major 
procedures that PC SAS? and 
SPSS/PC+® programs simply 
don't offer. 

Is accuracy important? Systat 


gives you more accuracy. In fact, 


Although more comprehensive, 
Systat requires less than V2 the 
commands апа has V2 the bulk of 
competitive programs. Compare 
its 5 disks to 17 for SPSS/PC+ 
and 2! for PC SAS! 


numerous reviews and technical 
conference proceedings consis- 
tently prove Systat to be the 
most accurate statistical 
package available. 

Is ease of operation important? 
Systat operates on less than V2 
the commands of its two largest 
competitors, with less than V2 the 
bulk. According to InfoWorld, 

“Systat’s commands are terse, 
and a few keystrokes will do 
amazing things.” 

Is cost important? Systat costs 
less than any other major pack- 
age: less than V2 the price of the 
comparably equipped PC SAS or 
SPSS/PC+. 


Truly interactive. 

Unlike its major competitors, 
Systat has not ported some 20- 
year-old code from a mainframe 
program. Written specifically for 
microcomputers, Systat Version 
3.0 uses an incredibly small 
amount of disk space: only 1.4 
megabytes versus their 5 to 10 
megabytes. 

What's more, the package is 
genuinely interactive, freeing 
you from rigid command proto- 
cols. Іп doing so, Systat allows 
you to approach statistical pro- 
blems more intelligently: letting 
you work the way you think in- 
stead of forcing you to think the 
way it works. 

Next to this, the alternatives to 
Systat don't look very bright. 


SYSTAT. 


For more information and a 
complete copy of the /nfoWorld 
review, call 312 864.5670, or write 
Systat Inc., 1800 Sherman Avenue, 
Evanston, Illinois 60201. 


Systat operates on IBM PCs? and 
compatibles, MS-DOS® and CP/M® 
machines, several UNIX? minicomputers 
and mainframes, and the VAX/Microvax®. 
Menu/windowed Macintosh® version 
also available. Single copy price 

$595 USA and Canada, $695 Foreign. 
Site licenses and quantity prices 
available. 


The following are registered trademarks: BMDPC of 
BMDP Inc.. CP/M of Digital Research, Inc., IBMPC of 
IBM, inc.. MS-DOS of Microsoft, tnc., РС SAS of SAS 
Institute Inc., SPSS/PC+ of SPSS Inc., STATGRAPHICS 
of STSC Inc., UNIX of AT&T and VAX of Digital 
Equipment Corporation. 


Systat. Intelligent statistics. 
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pect from a basic Unix system. However, 
the debugger tools offered for Xenix fall 
short of those currently available in the 
MS-DOS/PC-DOS environment, as well 
as some of the more recent Unix ports. 
For example, in Microsoft's latest release 
of its C compiler ($495), you also receive 
CodeView, a window-oriented source- 
language debugger with a user interface 
that is much easier to work with than that 
of sdb. SCO has claimed that sdb is es- 
sentially CodeView without the win- 
dowed interface, but the user interface of 
sdb is line-oriented, much like the MS- 
DOS DEBUG program. Debuggers simi- 
lar to CodeView are already available on 
Unix from other vendors (e.g., dbx from 
Sun and xdb from HP). 

SCO states that Xenix 386 “is a fully 
AT&T 5.3-licensed implementation of 
Unix System V." But AT&T announced 
in its licensing documentation that the 
major new features of 5.3 are the Remote 
File System (RFS) and streams. (These 
two features are to play important roles in 
the management of networked Xenix sys- 
tems.) Neither of these features is in- 
cluded, nor.available as options, in Xenix 
386 version 2.2. 

Finally, the Text Processing System 
($195) includes tools familiar to most 
Unix users. I used nroff, the mm macros, 
and spell for drafts of this review, and 
they performed as I expected. 


Performance 
An effective Unix system must be able to 
provide (among other things) adequate 
I/O bandwidth and system services with 
limited overhead. To evaluate the effec- 
tiveness of Xenix 386 as a multiuser/ 
multitasking system, I developed a num- 
ber of C language benchmark programs 
to look at I/O bandwidth and system over- 
head. The results are in table 1, along 
with the results of the benchmarks for 
Sun OS (a Unix-based operating system) 
on a Sun-3/260 and, where possible, for 
Compaq DOS version 3.1 onthe Deskpro 
386 using the Microsoft 4.0 C compiler. 
[Editor's note: Source code (nonexecuta- 
ble) listings are available under the 
names X386B1.C through X386B6. C on 
BIX, on BYTEnet, on disk, and in the 
Quarterly Listings Supplement. See 
"Program Listings" in the table of con- 
tents. To "find" source code in the List- 
ings areas on BIX and BYTEnet, search 
by article title, author, or issue date. 
Some archived files may contain numer- 
ous listings for a single article. A descrip- 
tion of the file accompanies each entry.) 
The Sun system is based on the Motorola 
68020 processor running at 25 megahertz 
and has a 64K-byte write-back cache. The 
system I used had 8 megabytes of main 
memory, a high-resolution monochrome 
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monitor, and a surface-mount device disk 
subsystem providing about 280 megabytes 
of storage. (The Sun system costs approxi- 
mately $50,000; Xenix with the Compaq 
386 is about $7200.) 

To evaluate Xenix 386 as a multiuser/ 
multitasking operating system, I ran the 
benchmarks on both the Sun and the 
Compaq with the operating systems in 
multiuser configuration. No processes 
were active during the execution of the 
benchmark programs other than the nor- 
mal system processes that manage the 
multiuser/multitasking aspects of the sys- 
tem. Hence, the execution figures shown 
in table 1 do not account for interference 
caused by other user processes. 

Benchmark 1 makes the system call 
getpid(), which returns the process ID 
of the calling task. This gives a rough 
measure of the overhead that a process in- 
curs when it makes a call to the operating 
system. The Sun system is about twice as 
fast as Xenix. А couple of factors help ex- 
plain the variation: The 25-MHz clock 
rate of the Sun is 59 percent faster than 
the 16-MHz 80386 in the Compaq; and 
the cache memory on the Sun lets it run 
virtually flat out, while the Compaq in- 
curs two wait states when the processor 
fetches outside of a page or when there 
are intervening idle cycles between 
fetches. 

For benchmark 2, I created.a child pro- 
cess that has a global array of 32K bytes 
and exits immediately on dispatch. This 
benchmark provides some feel for the 
cost of process creation. Here, Xenix was 
almost twice as fast as the Sun system, in- 
dicating that Xenix has far less overhead 
than the Sun OS in this area. Process cre- 
ation is a complex job requiring replica- 
tion of process information, table ma- 
nipulation, and interaction with the 
system's memory management. The sys- 
tems are very different with respect to 
process information: Xenix is derived 
from Unix System III/System V, and the 
Sun OS is derived from Berkeley 4.x. 

Benchmarks 3 through 6, reading and 
writing 4K-byte and 64K-byte blocks, 
measure the file I/O performance of the 
systems. Here, the Sun system performed 
substantially better than either Xenix or 
DOS on the Compaq. All three operating 
systems provide some level of file-block 
buffering in memory. The Sun OS and 
Xenix have more sophisticated caches 
than DOS. The speed of the Sun OS file 
operations is likely the result of not only 
its faster processor and memory, but also 
of its highly tuned file system; it is based 
on the Berkeley Fast File System. Also, 
data read or written by the Sun OS prob- 
ably goes to the memory cache rather 
than to the disk. 

Xenix was faster than DOS in all four 


cases. The margin between Xenix and 
DOS for the 64K-byte block write is nar- 
rower than the other disk I/O figures, 
probably because Xenix has to write the 
data to disk as well as to the memory 
buffers. DOS also buffers, but it per- 
forms a write-through on file-write oper- 
ations. (For DOS, I set the buf fers- line 
in the CONFIG.SYS file to 50.) 

Finally, benchmarks 7 and 8 write 1K- 
byte characters to the screen. Benchmark 
7 uses the printf statement to write the 
characters one at a time, while bench- 
mark 8 writes 64 characters at a time. I 
output the characters to the monitor on 
the Compaq. On the Sun, I. sent the out- 
put to a PC emulating a dumb terminal 
connected to the system via Ethernet. 

As expected, writing 64 bytes at a time 
was more efficient than writing one char- 
acter at a time in all cases. The results for 
Xenix on the Compaq were impressive; 
Xenix was substantially faster than Com- 
paq DOS. Xenix on the Compaq was 
faster for benchmark 7 (one character at a 
time) and a little slower for benchmark 8. 
A judgment is difficult in this case be- 
cause of the extra layer of overhead in- 
curred using Ethernet, and also because 
Ethernet is more efficient with larger data 
packets. 


Impression 

SCO Xenix's performance is equal to or 
better than DOS's performance. Also, 
Xenix provides substantially richer oper- 
ating system facilities. It is not, however, 
100 percent compatible with AT&T 5.3 
Unix because of its lack of streams and 
RFS. While Xenix on the Compaq 386 is 
slower than some of the newer main- 
stream Unix boxes, it is substantially less 
expensive (e.g., a Sun-3/260 is approxi- 
mately seven times the price of a Compaq 
386 with Xenix). 

How well Xenix 386 is accepted as the 
multiuser alternative to OS/2 remains to 
be seen. Since OS/2 has promised a DOS 
compatibility box, issues of DOS com- 
patibility cloud the horizon; SCO has in- 
dicated, however, that it plans to offer 
VPix (the *DOS under Unix" product 
from Phoenix Technologies) sometime in 
the near future as an option for Xenix 
386. On the other hand, as a multitask- 
ing/multiuser operating system for the 
386 AT machines, Xenix 386 exploits the 
80386 processor—something OS/2 may 
never do. ж 


Edwin J. Lau (3945 Freedom Circle, 
Suite 760, Santa Clara, CA 95054) works 
at Clustrix Corporation. He has a Ph.D. 
from the University of California at 
Berkeley and has worked extensively on 
computer architecture, performance 
evaluation, and operating systems. 
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VIEWS FROM ВІХ: 
XENIX 


os386/reviews #3, from Gary Kendall. 


The performance items tested don't 

really indicate the abllity of the machine 
to perform under the load of multiple 
users and/or processes. It would have been 
enlightening to compare Xenix 286 and 
Xenix 386 running on the same hardware and 
note differences ln swapping, terminal 
response, etc. I'd be interested to know 
1f the 80386 can perform 1200-bps ASCII 
file transfers using the XON/XOFF 
protocol whlle three or four other users 
are running spreadsheets, nroff, make, 
etc. 


Did [SCO] fix the confusion with disk- 
block sizes among the various utilities 
thathave to deal with them? The fdisk 
anddivvy utilities assumed blocks were 
1024 bytes, while dd, tar, and dump still 
thought blocks were 512 bytes. After 
running a few of those, run /bin/df and 
see if you can guess how much free space 
you have. Did they fix the C shell? It 

used to break to the outermost switch 
level when a breaksw was encountered at 
the innermost level of nested switches. Do 
they still refuse to supply you with 
/v*in/[idn]check and /bin/clri, insisting 
that "those programs are obsolete and 
have been replaced by fsck"? Try to 
recover files and/or i-nodes without 
them. 


os386/reviews #7, from Daniel Heiniger. 


Multiuser performance, that's what I 
wanted to know. I tried out IBM's version 
of Xenix for the AT with two users (or two 
processes, if you like) assigned 800K 
bytes each (my system has 2 megabytes). 
Each process waited for a user to press 
keys. When either user pressed one, he 
waited 15 seconds or so to get his process 
swapped back in. SoXenix failed 
miserably. 


os386/reviews #8, from Craig Jackson. 


The reviewer compares Xenix 386 to other 
versions of Unix wlthout being specific 
&bout which versions. TheC shell now 
comes with most versions of Unlx, but 
there are a number of versions of the C 
shell. There 1s a rather old one commonly 
distributed with USG Unix; 1% dates from 
the 4.1 BSD days. A newer version of the C 
shell appeared with 4.2 BSD. 


The critical thing to remember is that 
whatever Unix the reviewer may have used 
in the past is just onevariantof the 
Unix family. Berkeley Unixmay have lots 
of users (mostly students), but many 
people have never seen it. Don't forget 
that the most common formof Unix (by 
number of copies in use) 1s Xenix 286. 


1 Exxon 25 Standard Oil (Ohio) Consolidated Foods 
2 General Motors 26 AT&T Technologies 50 Lockheed 
3 Mobil 27 Boeing 51 Georgia-Pacific 
4 Ford Motor 28 Dow Chemical 52 Monsanto 
5 IBM 29 Allied 53 W.R. Grace 
6 Texaco 30 Eastman Kodak 54 Signal Companies 
7 E.l. du Pont 31 Unocal 55 Anheuser-Busch 
8 Standard Oil (Ind.) 32 Goodyear 56 Nabisco Brands 
9 Standard Oil of Cal. 33 Dart & Kraft 57 Johnson & Johnson 
10 General Electric 34 Westinghouse Elec. 58 Coastal 
11 Gulf Oil 35 Philip Morris 59 Raytheon 
12 Atlantic Richfield 36 Beatrice Foods 60 Honeywell 
13 Shell Oil 37 Union Carbide 61 Charter 
14 Occidental Petroleum 38 Xerox 62 General Mills 
15 U.S. Steel 39 Amerada Hess 63 TRW 
16 Philips Petroleum 40 Union Pacific 64 Caterpillar Tractor 
17 Sun 41 General Foods 65 Aluminum Co. of Amer. 
18 United Technologies 42 McDonnell Douglas 66 Sperry 
19 Tenneco 43 Rockwell Int. 67 Gulf & Western Ind. 
20 ITT 44 PepsiCo 68 Continental Group 
21 Chrysler 45 Ashland Oil 69 Bethlehem Steel 
22 Procter & Gamble 46 General Dynamics 70 Weyerhaeuser 
R.J. Reynolds Ind. 47 3M 71 Ralston Purina 

Getty О! 48 Coca-Cola Colgate-Palmolive 


27 million. ba 
. Americans сап read. 
And guess who pays the price. 


While American business is trying to stay competitive with foreign companies, it's paying an 
added penalty. The penalty of double-digit illiteracy. 

Believe it or not, 27 million American adults can't read and write. Another 47 million are iterate 
on only the most minimal level. That adds up to almost one third of our entire population. . .and 
probably a disturbing number of your employees. 

What does illiteracy cost you? Get out your calculator. Illiterate adults make up 50%~75% of 
our unemployed. Every year they cost us an estimated $237 billion in lost earnings. They swell 
our welfare costs by $6 billion annually and diminish our tax revenues by $8 billion. 

illiteracy costs you through your community, too. It robs the place where you work and live of 
its resources. It undermines the potential of the people who make your products and the people 
who buy them. No dollar figure can be assigned to this. But over the years, this may be the 
costliest loss of all. 

What can your company do about this? It can join in local efforts to fight illiteracy. It can 
volunteer company dollars and facilities for better school and tutorial programs. It can invest in a 
more literate community. 

The first step is to call the Coalition for Literacy at 1-800-228-8813 or fill out the coupon be- 
low. Do it today. You may find it's the € cost-saving measure your company has ever taken. 


A literate 
America 


L1 t want my company to join the fight against illiteracy. 
Please send brochure with additional information 


O We want to discuss funding the Coalition for Literacy 
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| | 
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айында CES ЖЕГІП 
"Xerox. Ventura Publisher 
will be to the next 
generation of personal 
 . computing what Lotus 1-2-3 
was to the last." 


DAVID GOODSTEIN 
InterConsult 


bap jidan 


"With style sheets 

| and other powerful 
features that. will 
make producing long | 
documents іп handsome. | 
well-organized formats 
а breeze." 
DIANE BURNS 


PC Magazine Desk Filo Edit Uim Р 
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"A timely introduction 


for an excellent, user- 
friendly product---it 


will be a significant 
factor іп 1987. 


AJIT KAPOOR 
Dataquest 
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XEROX 


They raved about Version 1.O. 
Now read about Version 1.1. 


Xerox Ventura Publisher, the easily mastered, industrial-strength 
publishing genius that runs on a standard IBM XT or AT, or compat- 
ible, just got better. Version 1.1 offers 80 significant enhancements 

a» for short document handling; text, graphics and 


S ———— M 


font support; and broader output capability. 

Xerox Ventura Publisher already gets raves 
for long documents; now Version 1.1 offers 20 
additional features for producing short docu- 
ments. Theres automatic kerning, support for 
multicolumn frames, improved hyphenation, 

| cropping and sizing of art, on-screen rulers, 
and automatic letter spacing, to name a few. 

For documents of any length, page layout and type control have 
been raised from excellent to sensational. Pictures are now 
anchored to text during batch pagination. Documents up to 128 
chapters in length, each containing 150 to 300 pages of text, are 
easily handled. The result is a desktop publishing package that can 
be judged by printing industry graphic standards. 

To the longest list of text and graphics input support in desktop 
publishing comes even greater capability. Version 1.1 adds word 
processing interfaces for XyWrite, Displaywrite III and IV and 
DCA files. Theres graphic conversion for more than 500 graphics 
packages based on a dozen file formats, including Macintosh 
“PICT” and image files. Plus downloaded PostScript fonts, 
conversion of H-P Soft-fonts and support for Adobe screen fonts. 

This new release makes Xerox Ventura Publisher the first 
| desktop publishing program to support the industry-standard 
page-description languages: PostScript ——— d 


| "Sheer Genius, " 
LEONARDO DA VINCI 


Pom) — Parageoaphs бааа | aut daara 


НЕМТТІТПЕГЕКПІЕШІГТІПГЕЕНГІ 


" This product could and 1 ee kia | Team Xero 
set the compatibility with all popular laser printers, 

deskto peard for It? including, of course, the Xerox 4045 Laser CP and the Xerox 4020 
fast. i р pubnsning. its Color Ink-Jet Printer. 

: t, it's fully featured, Xerox Ventura Publisher 1.1—industrial-strength publishing 
it allows you to do genius that lets you do so much more, so much faster, ever so 
things never thought easily—right on the desktop. 
possible. " 
AMY WOHL Circle 323 on Reader Service Card 


Wohl Associates 


Ew Corporation, PO. Box 24, Rochester, МҮ 14692. 
|  Formore information about Xerox Ventura Publisher 1.1, stop by 


" Will set the standard cras ar eal 0D TEAM UC ext i ae уәл oci Team Xerox 

of comparison in | | 
desktop publishing. " Nu — | 

| JAMES CAVUOTO MA | 
MicroPublishing po: | 

| | ary STATE ИР | 
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Whether your tape data comes from millions of miles away by 
satellite or from just down the hall in accounting, our ‘ТАРЕ CONNEC- 
TION" сап read and write V2" 9-track magnetic tapes using your РС! 
Over 500 million reels of magnetictape are in use by most mainframe 
and minicomputer systems. For more than 25 years, 7/2” 9-track tape 
has been the standard worldwide for storing and retrieving large data 


files. Why not let your PC and our tape system assist you in using the 
vast resources of the tape data world? 


Supporting 800 NRZI, 1600 PE and 6250 ССА, our file transfer soft- 
ware processes labeled or unlabeled tapes from most computer systems, 
including IBM OS/DOS, DEC/VAX, UNISYS, Honeywell, Burroughs, 
NCR, and HP. Large multivolume tape reels can be transferred to disk 
at rates up to 5 MB/minute! Backup and restore capabilities work well 
with Novell networks for IBM XT/AT. With our Tape Data Extraction soft- 
ware, you can read packed fields, select and extract specific records 
and fields, such as payroll or personnel data, tax structure statistics, 
department records, as well as import data into LOTUS 123. You'll find 
so many applications for your particular business. You could even use 
your PC to read and display NASA's Voyager Il mission data tapes, such 
as this highly enhanced image of Saturn's rings recorded from a distance 
of 8.9 million kilometers (from the tape library shown above). 


We have years of experience with IBM mainframes using magnetic 
tape, so we're qualified to assist you in implementing and supporting 
your application. Since 1981, we have supplied thousands of conver- 
sion systems throughout the world, including most of the Fortune 500 
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companies. Our customer support personnel are available to answer 
your questions, free of charge. Our high volume allows us to offer low 
prices on Anritsu, Cipher, Kennedy and Qualstar equipment. Systems 
come complete and ready to use with controller card, cables, software 
and drive. Ranging from $2995 to $8995, we have a system for you, 
so call us today! 


Dealer and volume discounts available. 


FLAGSTAFF 
L ENGINEERING 


1120 Kaibab * Flagstaff, Arizona 86001 • 602-779-3341 
Compusol-Europe * 12 Rue Rosenwald * 75015 Paris 
Tel 530.07.37 * Telex 205431F 


COMPUTING AT CHAOS MANOR 


The Old Shell Game 


Sometimes the only way to 
write a book is to get away from 
it all. For the past couple of 
weeks, I've been holed up in 
Silicon Valley pounding out a 
few thousand words a day. Nat- 
urally, when I fled Chaos Man- 
or I didn't take anything from the enor- 
mous stacks of software and equipment 
awaiting review, but it doesn't matter. 
The stuff catches up with me anyway. 
Moreover, I did look in on the Seybold 
Conference on Desktop Publishing, so 
there's plenty to write about. 


Zenith eaZy PC 

Zenith's answer to the IBM PCjr was in- 
troduced with fanfare at COMDEX last 
spring. Zenith's top brass were all there. 
So was Bill Gates of Microsoft, because 
the big shtick of the eaZy PC (and that's 
the last time I'm going to spell it that way) 
is supposed to be a hardware/software 
combination that makes it simple for be- 
ginners to use. Bill Gates was so happy 
with the DOS shell Microsoft provided 
for the EZPC that he told the press 
Microsoft would probably license it for 
other uses. 

I hope that doesn’t happen. In my 
opinion, the EZPC’s DOS shell may be 
marginally less worthless than the ma- 
chine itself, but it’s a close call. 

I’m no great fan of DOS shells to begin 
with. But a tutorial for beginners that 
teaches you commands no less mysteri- 
ous than those DOS employs, deliber- 
ately uses nonstandard notation (like 
[F00] rather than <FOO> to indicate 
that FOO is a directory), and in general is 
at least as hard to use as DOS has under- 
taken a useless task. 

One of Pournelle’s laws is that a job not 
worth doing is not worth doing well. 
They followed that rule. The tutorial is 
confusing, its documents are puzzling, 
and since it’s about a shell rather than 
about DOS, you can’t even go to a third- 
party book for help. 

For all that, the silly DOS shel! may be 
more useful thanthe computer. 


Jerry Pournelle 


Zenith’s answer to 


the PCjr prompts some questions 


about DOS shells 


The EZPC costs $999 for a system with 
one floppy disk drive. Never mind that 
that’s enough to buy a full-up XT clone; 
what’s more absurd is for that price you get 
so little: a monochrome monitor, 512K 
bytes of memory, a mouse port, and a 
printer port. No serial port. No socket for a 
math chip. No PCompatible slots—in fact, 
no slots at all. 

If you want a serial port, you must pay 
$399 for a daughterboard that converts the 
machine to 640K bytes of memory, adds a 
serial port, and gives you a 300-/1200- 
baud modem. Incidentally, the mouse port 
is sort of addressed to COM2:, but it has 
been deliberately crippled so you can't use 
itas a serial port. (Itold you it was Zenith's 
answer to the PCjr.) 

Once you've bought the expansion 
card, you've done all the expanding you 
can. You can't even add a second floppy 
disk drive. (The two-floppy version costs 
$1199.) Of course, you could pay $1699 
foran EZPC system with one floppy disk 
drive and a 20-megabyte hard disk 
drive—but you'd still have to pay the ex- 
tra $399 to get 640K bytes of memory and 
a Serial port. 

I suppose everyone knows that in gen- 
eral I’m а fan of Zenith equipment. When 
I came up here to write, I brought Zelda 
the Z-248, because she’s fast, rugged, 
reasonably lightweight, and very reli- 
able. On trips, I carry a Z-183 portable. 
I’m looking forward to the Zenith 386 
machines. I was prepared to like the 
EZPC—until I turned it on. 

I'd sure hate for the guy who designed 
that machine to work on any of Zenith’s 
other new products. 


So What Should Beginners Do? 
It’s easy to make fun ofthe EZPC, butthe 
machine did attempt to address a serious 


question. The computer revolu- 
tion has succeeded beyond the 
wildest dreams of even people 
like me. There are well-off pro- 
fessional people in the U.S. 
who can’t drive, but not many; 
and I think there are none who 
can't use a telephone. The time isn't far 
off when computers will be as necessary 
as cars and telephones combined. Thus, 
it really is importantto have systems that 
make it easy for beginners to get into 
computing. | 

Alan Kay's research at Xerox's Palo 
Alto Research Center resulted in some 
fundamental new ideas about how people 
interact with computers. А number of 
machines, including Niklaus Wirth's Lil- 
ith, Apple's Macintosh, and the Xerox 
Star series, were designed around the 
PARC concepts. 

Although I think Wirth's Lilith was 
most successful in implementing what 
Kay had in mind, the concept tends to be 
known as the “Macintosh interface" be- 
cause of the Macintosh's popularity, the 
aggressiveness of Apple lawyers, and the 
reluctance of some of Apple's victims to 
waste time in court. (Someday I' m going 
to add a new box to this column: rumors I 
want to start. The first one would be that 
Apple intends to sue Xerox for "look and 
feel.") 

The PARC interface is much easier to 
learn than CP/M and its wildly successful 
mutant stepchild DOS. It's not necessar- 
ily easier to use. DOS has a number of 
very nonintuitive commands, but once 
you know them, it's fairly powerful; and I 
put it to you that it’s no more difficult to 
copy all the files on a floppy disk to a 
hard disk by typing COPY A:*.* C: than it 
is to drag a disk icon from one place to 
another. 

However, no one in their right mind 
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Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
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There's quite a lot to 
the science part of 
desktop publishing, but 
there are also pretty 
good books on the 
subject. 


would argue that DOS is particularly easy 
to learn. It's especially bad for raw begin- 
ners who are faced with the infamous A» 
prompt and no other information. Thus, 
we have a plethora of programs calling 
themselves DOS managers and techni- 
cally known as DOS shells. 

"Shell" is a bit pretentious here: it's 
stolen from Unix, but a Unix shell can lit- 
erally do anything Unix can; DOS shells 
are nowhere near that powerful. What 
they do is replace the confusing DOS 
command structure with something that 
purports to be more intelligible. Most are 
memory-resident and have menu options. 
Some attempt to make your PC work like 
a Macintosh: they're complete with little 
pull-down menus and suchlike. Some 
even use icons. 

Some people swear by DOS shells. I'm 
notone of them. In my judgment, learn- 
ing a DOS shell is a bit like learning to 
drive with a Hydra-Matic transmission 
back in the days when nearly every car 
had a stick shift: it was easier to learn, all 
right, but once you learned, there weren't 
many cars you could drive. The DOS- 
shell situation is actually worse since 
there are so many shells, and the ability to 
use one of them isn't going to help much 
with the others. 

This brings us to Pournelle's DOS 
rule: if you're going to live in the DOS 
environment, learn DOS. Few of the 
“menu” shells have all the DOS features, 
and so what if one does? You still won't 
beableto use anyone else's machine, and 
your shell will be out of date with each 
new DOS revision. When you drive a car, 
your windshield doesn't have a little 
heads-up menu display of 


LEFT RIGHT ACCELERATE BRAKE 


and so forth. Icons would be even worse. 
Go on and learn DOS. It's nowhere near 
as difficult as learning to drive. Better 
yet, if you crash your computer, your in- 
surance company doesn't raise your 
rates. 

Of course, beginners might shuck the 
question entirely and go with some other 
machine, like a Macintosh, Atari ST, or 
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Amiga; but that's another discussion for 
another time. 

Incidentally, in the above I've said 
“you,” but of course I know better. 
BYTE readers aren't likely to need ad- 
vice on how to get started—but you are 
likely to be asked for help. When anyone 
asks me that, I say, “Get Van Wolverton's 
Running MS-DOS, Chris Devoney's PC- 
DOS User's Guide, and slug it out. It'll 
take a few hours, but it'S no more diffi- 
cult than the driving manuals." 

Whatever you do, don't hand begin- 
ners one of the shells that's ostensibly in- 
tended for them but is in fact designed to 
turn them into "power users." A good 
example is Maxam Plus from Maxa- 
media, which is an on-line tutorial/shell 
that's powerful, explains much that DOS 
manuals leave obscure, and is written in 
language that will send a beginner fleeing 
into the night. If beginners have to be in- 
timidated, it may as well be by DOS 
itself. 

The next step is to set up an AUTO- 
EXEC.BAT file that gives the new user a 
sane prompt showing the directory path (I 
like mine to show the time of day as well); 
install The Norton Utilities in their own 
subdirectory and put that subdirectory in 
the path invoked on boot-up; and get out 
ofthe way. If you really have to get a DOS 
shell, get Norton Commander. It isn't all 
that good, and users soon tire of it, but 
it's at least as good as any of the others 
I've seen. 

Two final notes. First, Maxam Plus is a 
pretty good tutorial on how to become a 
"power user"; I just don't recommend 
that beginners be allowed in the same 
room with the manual. Second, my com- 
ments on shells and such aren't intended 
to apply to Digital Research's GEM, 
which has its own strengths and weak- 
nesses and needs more discussion than I 
have space for in this column. 


Desktop Publishing 
Two things happened in 1987: desktop 
publishing became one of the most im- 
portant branches of microcomputing, and 
the Seybold Conference on Desktop Pub- 
lishing became not merely important, but 
essential for anyone seriously interested 
in the subject. Between the exhibits and 
the panels, you learn more than you can 
in the rest of the year. Certainly I did. 
One thing I learned is that there's a 
great deal more to know about desktop 
publishing than I ever suspected. I sup- 
pose I shouldn't be surprised. Publishing 
may not be considered one of the classic 
professions, like law or medicine, but it's 
close; and like the classic professions, it 
has its roots in both art and science. (Sci- 
ence is what you can teach a colleague 
through a book, letter, or report; art re- 


quires at least talent and practice and 
often needs personal instruction.) 

There's quite a lot to the science part of 
desktop publishing, but there are also 
pretty good books on the subject. Once 
you've learned what's in these books, 
you're not done: good page composition 
really is an art, and it'll take practice to 
get things looking right. 

The output of even the best desktop- 
publishing system isn't going to compete 
with top-quality work composed by an 
artist assisted with photographic cuts and 
a letterpress. On the other hand, it may be 
good enough for a lot of what you want. 

The best illustration comes from Frank 
Romano, publisher of the magazine 
Typeworld and author ofthe authoritative 
(and highly recommended) reference book 
The Typencyclopedia: A User's Guide to 
Better Typography (R.R. Bowker, 1984, 
$34.95). Romano told the conference 
about the time when the first Compu- 
graphic phototypesetting equipment was 
introduced to a typographers’ conven- 
tion. It was in Chicago in June 1968, with 
the wind blowing from the stockyards. 
People saw the output of the system. 

“That’s crap!” they cried. 

“It costs only $8000.” 

“бау, that’s not bad crap!" 

Similarly, the best desktop-publishing 
systems may have output that would make 
any good typophile blush, but it’s pretty 
good crap, and for many of us, it may be, 
well, good enough. 


PC or Mac? 

Just as VisiCalc saved the Apple II’s 
bacon back in the early days, desktop 
publishing saved the Macintosh. The par- 
allel is nearly exact: Wozniak had no no- 
tion of VisiCalc when he designed the 
Apple II, and Jobs had no ideas about 
desktop publishing when he dictated the 
specs for the Macintosh. In both cases, 
other technologies matured at just the 
right time, and the machines were in the 
right place to take advantage of them. 

In a word, there’s been more develop- 
ment of desktop-publishing concepts, 
software, and hardware for the Macintosh 
than for PCompatibles. On the other 
hand, the Mac systems cost more; and the 
DOS software developers are catching up 
fast. You don’t have to buy a Macintosh to 
get into desktop publishing; but getting a 
Mac and an Applewriter is certainly the 
simplest (but most expensive) way to do 
it. There are alternatives. 

By coincidence, as I was traveling 
north to the Seybold Conference on 
Desktop Publishing, my son Alex and his 
Australian friend Dave Moore were using 
the Mannesmann Tally MT-910 laser 
printer from Chaos Manor to print the 
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Borland's new Turbo C. 
The most powerful 
optimizing compiler ever 


ur new Turbo C’ 

generates fast, 

tight, production- 
quality code at compilation 
speeds of more than 
13,000* lines a minute! 

Its the full-featured 
optimizing compiler 
everyone has been waiting 
for. 


Switching to Turbo С, or 
starting with Turbo C, you 
win both ways 

If youre already programming 
in C, switching to Turbo C will 
make you feel like you're riding 
a rocket instead of pedaling a 
bike. 

If you've never programmed 
in C, starting with Turbo C gives 
you an instant edge. It's easy to 
learn, easy to use, and the most 
efficient C compiler at any price. 


66 Turbo C does look like 
What We've All Been Waiting 
For: a full-featured compiler 
that produces excellent 
code in an unbelievable 
hurry ... moves into a class 
all its own among full- 
featured C compilers . . . 
Turbo C is indeed for the 
serious developer . . . One 
heck of a buy—at any 


pr ice. Michael Abrash, 
Programmer's Journal 
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Join more than 100,000 Turbo C 
enthusiasts. Get your copy of 
' Turbo C today! 


All Borland products аге trademarks (т registered lrademarks d Borland Inlerna- 
tional, Ine., or Borland/Analylica. Inc. Olher brand and product names are trade- 
marks or registered trademarks of their respeclive holders. 


Copyright 1987 Bortand Inlernalionat BI-1136 
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Technical Specifications 
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Compiler. One-pass optimizing com- 
piler generating linkable object 
modules. Included is Borland's high- 
performance Turbo Linker" The object 
module is compatible with the PC- 
DOS linker. Supports tiny, small, com- 
pact, medium, large, and huge 
memory model libraries. Can mix mod- 
els with near and far pointers. Includes 
floating point emulator (utilizes 8087! 
80287 if installed) 


interactive Editor: The system includes 
a powerful, interactive full-screen text 
editor. If the compiler detects an error, 
the editor automatically positions the 
cursor appropnately in the source 
code. 


Development Environment: A powerful 
"Make" is included so that managing 
Turbo C program development is 
highly efficient. Also includes pull- 
down menus and windows. 

Links with relocatable object modules 
created using Borlano’s Turbo Prolog* 
into a single program. 

Inline assembly code. 

Loop optimizations. 

Register variables. 

ANSI C compatible. 


Siart-up routine source code included. 
Both command line and integrated 
environment versions included. 


License to the source code for Run- 
time Library available. 
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Sieve benchmark 
Гега 
Compile and 
link time й 1815 
Execution 
time 3.95 5.93 
Object code 4 
ХА 239 249 
Execution 
size 5748 7136 


*Benchmark run on an IBM PS/2 Model 60 using Turbo C version 1.0 and 
the Turbo Linker version 1.0; Microsoft C version 4.0 and the MS overlay 
linker version 3.51. 


Minimum system requirements: IBM PC, XY, AT, PS/2 and true compalibles. 
PC-DOS (MS-DOS) 2.0 or tater, 384X. 


For the dealer nearest you or to order by phone call 


(800) 255-8008 


in CA (800) 742-1133 in Canada (800) 237-1136 


INTERNATIONAL 


4585 SCOTTS VALLEY DRIVE 
SCOTTS VALLEY, CA 95066 
(408) 438-8400 TELEX: 172373 


Only $99.95! 
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Now there's an intelligent way to 
connect your computer to your 
invoices, checks, envelo 
spreadsheets, letters, labels, 
graphics and more 


The Printer Performance 
Card lets you connect and 
use your printers in very 
convenient ways. 


Set up ach c 
permanently for specific 
taskssuch as check 
writing, letters, labels, or 
whatever, and never have 
to change paper or forms 
again. 

Intelligent Buffer 

The Printer Performance 
Card has its own 256K 
buffer and microprocessor 
chip built right into it. 

That means ít can print 
up to 100 pages of text 
while your computer is free 
to run other programs. 


ThePrinter Performance 
Card can even load 
special optional instruc- 
tion programs to tell your 
printer how to print. 
For example, if you're 


using a dot-matrix printer, 
with our optional software 
the Printer Performance 
Card can tell your printer 


* to print sideways, in 


NLQ, or even use a fancy 
font design, too. 
600 Foot Remote 

The Printer Performance 
Card will permit the instal- 
lation of a remote print 
device up to 600 feet 
from your system. 


That allows you to 
locate a daisy wheel, dot 
matrix, laser, or plotter in 
another room, or even 
across the street. 

3 Computers Share 7 

Printers 
The Printer Performance 
Card installs in minutes 
because it fits into one of 
your computer's add-on 
slots. 


uL 


.. 
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It adds 2e extra "= 
and 7 new parallel ports 
to your computer. 


You can connect 3 
computers and let them 
share up to 7 parallel 
printers of any type 
without an expensive 
LAN system. 


Or, connect 2 com- 
puters to I serial and 7 
parallel printers, if you 
prefer. 

And, all devices are 
directed to ІРІ so you 
don't need to change any 
software setups either. 

Justchoosea printer from 
a pop-down menu and 
the Printer Performance 
Card will take care of 
the rest. 


30-Day-Money-Back 
Guarantee 

The Printer Performance 
Card is backed by our 
30-Day-Money-Back 
Guarantee. 

So order now and put it 
all together. 

Intelligently. 


^ 1800-3 68-7737 | 


(Anywhere in the United States or Canada) | 


Ф 


8560 Vineyard Avenue, Suite 405, Rancho Cucamonga, CA P (ла) 945-5600 


COMPUTER PRODUCTS: 
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manuals for the latest version of FTL 
Modula-2. Herewith, Alex Pournelle and 
Dave Moore on the MT-910. 


Some History and Background 
А few years ago, all quality printing was 
done on daisy-wheel printers. The output 
was handsome, but printing documents of 
any serious length was tedious at best. To 
speed things up, most users hot-rodded 
their printers by covering the paper-out 
sensor, installing custom cardboard 
paper guides, and so on. 

Modified or not, almost all printers 
had to be pampered. Even if they didn't 


jam, overheat, run out of ribbon without 


stopping, or blithely type 10 pages on the 
platen, the printout still had to be re- 
stacked, its perforated edges torn off, and 
the pages torn apart. Each printer had 
only one type style, and few users knew 
what fonts were. 

Quality dot-matrix printers changed 
that, being less expensive and much 
faster than daisy-wheel printers. They 
also let you print in italic and boldface. 
Then we got laser printers, and fonts be- 
came a fact of life. 

Hardware makes progress ratchet- 
style. After you first use an AT, the idea 
of going back to PC speed is well-nigh 
unthinkable. Printers are no exception. 
The LaserJet made the noise and bother 
of a Diablo intolerable. (Of course, if 
new equipment keeps coming out at the 
current rate, the entire earth will be 
covered by old computer parts by 2000. 
It’s already happened at Chaos Manor.) 

Similarly, people’s ideas of acceptable 
print have changed. The grainy charac- 
ters of early dot-matrix printers were too 
poor for business correspondence. Now, 
even though the best dot-matrix printers 
can turn out perfectly readable business 
letters, everyone would rather use laser 
printers. It’s not surprising because 
laser-printer quality is darned good and 
makes even first-draft memos look pro- 
fessional. (Microsoft’s QuickBASIC 
manual was printed from laser-printed 
copy.) 

However, not all laser printers are 
good enough to do books. Unlike dot-ma- 
trix or daisy-wheel printers, which turn 
out characters one at a time, laser printers 
have to store a whole page before they can 
print it. At 300 dots per inch, one page 
needs at least 900K bytes. The original 
Hewlett-Packard LaserJet held much 
less, andthe Apple LaserWriter was news 
because it could hold an entire legal-size 
page in memory. With memory prices in 
their current power dive, nearly all the 
new printers—including Mannesmann 
Tally’s MT-910—let you upgrade to 2 or 
4 megabytes. 
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Buy а modem from 

us and we ll throw in 
300,000,000 
new business offices 
worldwide. 


When you leave your office, you shouldn't lose your 
data communications ability. Now, you can transmit 
and receive data from virtually anywhere in the 
world. Qur WorldPort Series of modems allows 

you to connect in millions more locations than con- 
ventional modems. This means your modem can 
work where you do—hotel rooms, phone booths, 
internationally, even with digital PBXs. 


The WorldPort 2400™ and the WorldPort 1200™ 
modems represent the cutting edge of modem tech- 
nology. Their features go far beyond internal units, 
giving you both Bell and CCITT standards, direct 
connect and acoustic interface (300 and 1200 0р5), 
battery power, and shirt pocket size. In fact, World- 
Port may be the ultimate modem for both portable 
and desktop applications. And if you're impressed 
with the size, check our price. 


For even greater versatility and value, the WorldPort 
1200 can be easily upgraded to 2400 bps. And the 
WorldPort 2400 comes with Carbon Copy PLUS" 
communications software, a real "double feature." 
Find out how doing business with Touchbase 
Systems can help you locate a few extra places to 
do business. 


For more information about WorldPort modems and 
the name of your nearest dealer, call us today at 
800-541-0345. In New York call (516) 261-0423. 


Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 

(516) 261-0423 

TELEX: 6502848020 

FAX: (516) 754-3491 


WorldPort 1200 and WorldPort 2400aretrademarks of Touchbase Systems. Inc. 
CarbonCopy PLUS is atrademark of Meridian Technology, Inc. 
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[ suspect the toner 
doesn't distribute 
correctly when first 
charged, or else the MT- 
910 has a critical-need 
detector. 


Most of the low-priced laser printers 
aren't expandable. Many use the com- 
puter itself as part of their “smarts.” 
They may be a good buy, but you should 
understand another Pournelle law: you 
always need more computer capability 
than you bought. 


Page-Description Languages , 
Another thing that distinguished the 
LaserWriter was its built-in support of 
PostScript. Briefly, PostScript is a PDL 
(page-description language): a standard 
way for computers to tell printers what to 
put where. PDLs, like printer escape se- 
quences, vary widely; unlike printer es- 
cape sequences, they promise portability 
between output devices. 

PostScript has become the standard, 
and even the companies that developed 
their own PDLs generally offer Post- 
Script as an option. Hewlett-Packard's 
PCL (Printer Control Language) is the 
next most popular choice. It's also simple 
enough that competitors copy it instead of 
buying a license to use it. 

Adobe Systems, the inventors of Post- 
Script, left plenty of room for its compet- 
itors. PostScript code runs only on laser 
printers built around the 68000 (the pro- 
cessor in the LaserWriter), and the li- 
cense is expensive. At SIGGRAPH '87, 
we heard rumblings about several 
"CloneScripts" in development; if 
they're any good, they should help make 
PostScript universal. 


The MT-910 
Mannesmann Tally is a diversified Ger- 
man company that got its start building 
heavy-duty, battleship-tough dot-matrix 
printers. The MT-910, its first laser 
printer, is a fine entry worth careful con- 
sideration. It’s based on a Kyocera (long 
known inthe U.S. as Yashica) printer en- 
gine with a face-up and face-down stack 
tray, two paper trays, and a manual feed. 
The dual-stack trays are one of those 
ratchet effects that will sell second-gener- 
ation laser printers. The LaserJet re- 
quires your personal attention to load 
paper and to collate the output into the 
right order; the MT-910 stacks output 
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face-down, in the right order, and feeds 
paper from one tray until it’s empty and 
then uses the other. With 250 pages per 
tray, that’s a whole ream of paper be- 
tween reloads. You can also change the 
paper in one tray while the other is in use. 

All these goodies come in a package 
that’s anything but small. Without paper 
trays, the MT-910 is 21 inches long, 21 
inches deep, and 16 inches tall. If you 
want to use the face-up paper trays plus 
bins, you need a 4-foot-wide space. 

Whatever you put the printer on had 
better be sturdy. The MT-910 weighs 71 
pounds, enough to qualify lifting it as an 
Olympic event. Two straps around the 
ends help you get it out of its crate—but 
you'll still want to enlist the help of a 
husky friend. Laser printers in general 
aren't light (and can't be tipped when 
moved), but this one is exceptional. 

Once heaved into position, the MT- 
910 is a great printer. It warms up in 
about 30 seconds, is remarkably quiet, 
and runs at a rated top speed of 10 pages 
per minute (the original LaserJet was 
rated at 6 ppm). 

For face-up printing (which puts your 
pages in reverse order), the printer uses a 
very flat paper path that keeps the pages 
from curling. Face-down (correct order) 
pages do curl because of their semi- 
circular trip to the top of the printer. In 
fact, 20-pound copier paper curls so 
much that the pages tend to push each 
other up and over the top of the output 
tray. For double-sided copies on 20- 
pound paper, you have no choice: if the 
output isn't face-up, the paper will jam 
about every third page. 

Face-up is also the default mode for 
manual feed, because letterhead and en- 
velopes can't be curled. High-rag-con- 
tent letterhead runs through the paper 
trays without incident (problematic on 
some other printers). The manual-feed 
tray has self-centering guides that make 
feeding odd-size paper or envelopes al- 
most a joy. 

Kyocera and Mannesmann Tally made 
this printer amazingly immune to brown- 
outs. Next door to this office, on the same 
transformer, is an air conditioner that 
drops the AC line below 102 volts. When 
this happens, the MT-910 never loses 
data or gets confused, even though it has 
had plenty of provocation: the lights in 
the room blink off, and the house shakes 
whenever the air conditioner kicks in. 

The printer has other niceties: a built- 
in life-cycle copy counter, plug-in inter- 
faces, two font cartridge sockets (more 
on this later), and easy jam clearing. 


Teething Problems 
We had a few problems setting up the 
printer. The first was with the Centronics 


(parallel) interface plug-in board, which 
is supposed to slide along a set of guides 
and mate with a socket on the printer- 
controller board. 

You choose your interface (serial or 
parallel) with the printer, so it's not in- 
stalled when you take possession. The 
printer should complain if the interface 
isn't plugged in; but it doesn't. (The peo- 
ple at Mannesmann Tally said that their 
next ROM release should fix this 
problem.) 

Because the socket is deep inside the 
printer, you need X-ray vision to be sure 
it's connected. We wasted hours checking 
the computer, the cable, and the printer 
itself before we thought of checking the 
interface. Recommendation: get your 
dealer to install and test the interface with 
your computer. 

Once interfaced properly, the MT-910 
is much friendlier than first-generation 
laser printers. The LaserJet and others 
use a 2-digit LED display that shows the 
machine's status in hexadecimal digits. 
The MT-910 has a 16-digit LCD status 
panel, a setup menu with yes/no ques- 
tions, and error messages in English. It 
also saves your printer setup specs be- 
tween sessions. 

The Kyocera engine is more economi- 
cal than the LaserJet's Canon; you refill 
the toner reservoir rather than throw away 
half the printer's works when the toner 
runs out. The MT-910 is shipped dry, so 
the first charge of toner has to fill the 
reservoir. 

I suspect this is why we got occasional 
light copies after only 800 pages (one box 
of toner is supposedly good for 5000 
copies). After we shook the printer (ever 
try shaking 71 pounds of printer?) to set- 
tle the toner, it behaved until we got 
more. 

I suspect the stuff doesn't distribute 
correctly when first charged, or else it 
has a critical-need detector (a device that 
detects life-or-death jobs and generates a 
malfunction proportional to the need). 
New printers with new engines are espe- 
cially hard to get supplies for. If you buy 
a laser printer, don't be caught short: 
keep at least one spare charge of toner on 
hand. 

Another teething problem was with the 
font cartridges. The printer's status 
check is supposed to show which fonts 
are available. We didn't seat our car- 
tridges properly, so the connection 
wasn't solid. The printer couldn't find 
them, and they didn't show up in the sta- 
tus check. 

We have a final suggestion: laser 
printers should show how much memory 
they have on start-up. They should also 
have a memory-test option, because 
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THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


FREE Innovative Software 
Technology Details 


Since 1983. we've kept microcomputer clevelopers 
abreast af software development trends. Our specialists 
| help you with intormition about products that raise your 
productivity and enrich. your programming environ- 
ment. Now you can receive a special packet covering 
ong of the 7 important approaches to productivity 
enhancement, PLUS а Free series of articles from our 
newsletter, “The Programmer's Letter," discussing this 
important subject. Specify Translators, Cross Compil- 
ers, 386 Native Mode Development, Prototyping Soti- 
ware, Object-Oriented Programming, Visual Program- 
ming. or Windowing Environments. 


Call TODAY and choose 
_ your packet | 


Al-Expert System Dev't 


Arity Combination Package РС $ 979 
System - use with C MS $ 229 
CxPERT - shell for C MS $ 259 
Exsys PC $ 289 
Level 5 - formerly Insight 2+ MS $ 589 
T.I PC Easy PC $ 435 
Personal Consultant Plus Р(Е 25522659 
Turbo Expert-Startup (400 rules) PC $ 129 


Corporate (4000 rules) РС $ 359 


APT - Active Prolog Tutor - build 
applications interactively РС $ 49 
ARITY Prolog - full, 4 Meg 


Interpreter - debug. C. ASM PC $ 229 
COMPILER/Interpreter-EXE РС $ 569 
MicroProlog Prof. Comp./Interp. MS $ 439 
PC Scheme LISP - by TI РС $ 85 
Star Sapphire MS $ 459 
TransLISP - learn fast MS $ 79 
TransLISP PLUS MS $ 149 
TURBO PROLOG by Borland PC $ 69 


Others: IQ LISP ($239), IOC LISP ($269) 


BAS. C - economy MS $ 179 
BAS. PAS - economy MS $ 135 
Basic Development Tools РС $ 89 
Basic Windows by Syscom PC $ 95 
BetterBASIC PC £29 
Exim Toolkit - full PC $ 45 
Finally - by Komputerwerks PC $ 85 
Inside Track PC 5 49 
Mach 2 by MicroHelp PC $ 55 
QBase MS $ 79 
QuickBASIC PC $ 69 
Quick Pak-by Crescent Software PC $ ‚59 
Quick-Tools by BC Associates PC $ 109 
Stay-Res PC $ 59 
Truc Basic PC $ 79 
Turbo BASIC - by Borland РС $ 69 
Turbo BASIC Database Toolbox MS $ 69 


The Baler - compiles Lotus 1-2-3 
(ТА, 2.01, or VP-Planner). Protect code 
speed execution, save disk space, 
password capability, user does not 
need 1-2-3. No Royalties. PC $ 459 
MKSAWK by Mortice Kern Systems. 
“4GL” fordatatransformation and 
report generation (conforms to Bell 
Labs spec for UNIX System V .3) allows 
multiple-subscripted arrays. MS $ 65 
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SPECIAL PRICES 
386 TOOLS 


DEVELOP 7 TIMES FASTER! 


HUMMINGBOARD 386 - Dcvelop 2.6 or 7.9 
limes faster than a 8 MHZAT. ATor XT 
addin board uses dual processors l'or Speed and 
Hardware Debugging. 16 MHZ or 20 MHZ. 
Call about Benchmarks. Trial Program. 


RECENT DISCOVERY 


Windows/386 b y Microsoft - multitask 
standard DOS applications in separate 
640K segments and access expanded 
memory. Toggle, run simultaneously, 
or foreground only, PC $149 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 
C86 PLUS - hy CI MS $359 
Datalight C - fast compile PC $ 77 
Datalight Optimum - C MS $ 99 
Lattice C - from Lattice MS $269 
Microsoft C 5.0- Codeview MS $278 
Microsoft Quick C MS $ 69 
Rex - C/86 standalone ROM MS $695 
Turbo C by Borland PC $ 69 


BTree by Soft Focus MS $ 69 
CBTREE - Source, no royalties MS $ 99 
ctree by Faircom - no royalties MS $315 
rtree - report generation PC $239 
dB2C Toolkit V2.0 MS $249 
dbQUERY -ad hoc, SOL-based MS Call 
db VISTA - Object only MS Call 
Source - Single user MS Call 


dBx - translator MS $299 


C-Screens, Windows, Graphics 


C Worthy Interface Library PC $249 


Curses by Aspen Scientific PC $109 
dBASE Graphics for C PC $ 69 
ESSENTIAL GRAPHICS - fast PC $185 
FontWINDOW/PLUS PC $229 
GraphiC - new color version РС $279 
Greenleaf Data Windows PC $155 

w/source PC $269 
TurboWINDOWIC -forTurboC PC $ 79 
Windows for C - fast PC $149 
Windows for Data - validation PC $239 
Vitamin C - screen I/O PC $159 
View Manager - by Blaisc PC $199 
ZN iew - screen generator MS $129 


Atari ST & Amiga 


We carry full lines of Manx & Lattice. 


DBASE Language 


Clipper compiler 
dBASE ПІ MS $329 
dBase HI Plus 


Call for a catalog, literature and solid value 


500-421-5006 


THE PROGRAMMER’S SHOP " 


Yourcema.et? sourcefarsomuare servicesang answers 


5-В Pond Park Road, Hingham, МА 02043 
Mass: 800-442-8070 or 617-740-2310 — 10/87 


Call before December 31, 1987 and mention 
this ad for these SPECIAL PRICES: 


Normal SPECIAL 


S (9 9 89 
$ 179 $ 139 


List 


$S 130 
S 195 


DesqView PS/2 

PC/MOS/386 

XENIX System V 
Complete System 
Development System 
Operating System 


$1495 
$ 695 
S 695 


$1149 
S 589 
5 589 


$1095 
$ 559 
$ 559 


RECENT DISCOVERY ! 


COBOL/2by MicroFocus - OS/2 and 
DOS Protected mode. 9 language 
variants, network support, syntax 
checker, fast code, debupger, hugc 
model, interface to C. PC $749 


DBASE Language Cont. 


dBASE ПІ LANPack PC $649 
DBXL Interpreter by Word Tech. PC $139 


FoxBASE+ - single user MS $349 
Quicksilver by Word Tech ` PC $439 
dAnalyst PC $ 89 
dBase Tools for C PC $ 65 
dBricf with Bricf PC Call 
dBC ISAM by Lattice MS $169 
Documentor - dFlow superset MS $229 
Genifer by Bytci-code gencrator MS $279 
QuickCode ПІ Plus MS $239 
R&R Report Generator MS $139 
Seck-It - Query-by-cxample PC $ 79 
Silver Comm Library MS $139 
Tom Rettig's Library PC $ 79 
UI Programmer - user interfaces РС $249 


Fortran & Supporting 


50:More FORTRAN PC $ 95 
Fortran Addenda PC $139 
/О Pro - screen development PC 5129 
MS Fortran - 4.0, full '77 MS $269 
No Limit - Fortran Scientific PC $109 
PC-Fortran Tools - xref, pprint PC $165 
RM/Fortran MS Call 


Scientific Subroutines - Matrix MS $129 


BTRIEVE ISAM MS $185 
BTRIEVE/N-multiuser MS $455 
GSS Graphics беу Toolkit РС $375 
HALO Development Package М5 $389 
Graphics PS $209 
Hoops Graphics Library PC $549 
Informix 4GL-application builder PC 5789 
Informix SQL - ANSI standard. PC $639 
NET-TOOLS - NET-BIOS PC $129 
Opt Tech Sort - sort, merge MS $ 99 
PANEL MS 5215 
Panel Plus MS $395 
Pfinish - by Phoenix MS $229 
Polyboost - speed I/O, keyboard PC Call 
Prime Factor FFT - 8087/287 PC $145 
PVCS Corporate or Personal М5 Call 
Report Option - for Xtrieve MS $109 
Screen Sculptor PC $ 89 
SSP/PC - 145+ math routines PC $269 
Synergy -create user interfaces MS $375 
Xtrieve - organize database MS $199 
ZAP Communications- VT100 PC $ 89 


ote: AH prices subject to change without notice. Mention this ad. Some prices 
are specials, Ask about COD and POs. Formats: Y lsptop now available. plus 
200athers. UPS surface shipping add $Xiitem. 
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ensuring you are truly comfortable and productive. 


will ever need — thanks to features like the real Undo, flexible 
windowing, and unlimited file size. 


Customize BRIEF to include the commands and features YOU 
i desire. It's fast and easy. 


Basic 
Features 


- Windows 


- File size limited only 


Requires an IBM PC, AT orcompatible 
| with 192K. 


Even More Power & Flexibility 
BRIEF 2.0 


BRIEF easily conforms to your editing preferences and style, 


Straight from the box, BRIEF is as much editor as most people 
But BRIEF's hidden power is in itsexclusive macro language. 


Users and industry press alike unanimously praise BRIEF. 
"Recommended." — Jerry Pournelle, Byte 12/86. 


Now BRIEF 2.0 adds: 


€ Setup Programforeasy installation and configuration. (Requires no macro knowledge). 

€ Increased speed for sophisticated operations like Undo and Regular Expression Search. 
€ All new documentation WITH tutorial on the Macro Language. 

ө Command line editing (move cursor, add & delete characters, specify parameters). 
ө ExpandedRegular Expressions, with matchingover line boundaries. 

€ More block types, with marking by character, line or column. 

€ Reconfigurable indenting for C files (supports mostindenting styles). 

ө Enhanced large display support, including wider displays. 

€ Optional borderless windows. 


Multi-level Undo 


Editmany files 
atonce. 


by disk space. 
Automatic language 
sensitive indentation. 
EGA andHercules Plus 43-line 
support 

Compile & find errors within BRIEF. 


Try BRIEF ($195) for 30 days — if not satisfied get a full refund. 
If you already own BRIEF, call for update info. 


541 Main Street, Suite 410B 
So. Weymouth, MA 02190 


CALL 800-821-2492 
In MA 617-337-6963 


And much, much more! 


POWER TOOL. 


Introducing 4x488 " 


You get intelligent НОЦЕ 
IEEE-488 and RS232 erp алыл арыны 
ports to make instru- еее тісше Peru gale Bate 
ment programming 
fast and easy. 
You can have up to 
4 Mbytes of memory 
onthesame board for 
your largest programs, 
RAM disks, and data acquisition tasks. | 
Compatibility is built-in so you can run your favorite programs 


or create new ones with our advanced programming tools, 
Capital Equipment Corp. 


Burlington, MA 01803 


The bottom line—IEEE-488, К5232, par. port, МВ EEM ЫМ, runs DOS and OS/2, 


To get your FREE demo disk—-call 617-273-1818. 
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CHAOS MANOR 


RAM goes bad in printers just as it does 
in computers. 


Programming Niceties and 
Difficulties 

The MT-910 emulates Hewlett-Pack- 
ard's LaserJet Plus, the Epson FX series, 
the IBM Proprinter, the Diablo 630, and 
the Qume Sprint 11 Plus. We can only 
comment on the Hewlett-Packard emula- 
tion, which seems quite good. Dave 
wrote a text-formatting package that used 
the MT-910's Superset commands. The 
package is called Irish (as in setter); natu- 
rally, its command language is Gaelic. 

We did not systematically try to break 
the Hewlett-Packard mode, but all the 
codes we sent it worked. These included 
form-drawing commands, sizing, graph- 
ics, and so on. On one occasion, though, 
we did manage to hang the printer—it 
wouldn't print, accept characters from 
the interface, or display an error status. It 
turned out we'd forgotten to take it out of 
graphics mode before sending text. Turn- 
ing the power off and on fixed the prob- 
lem but also brought up the question: 
Shouldn't smart printers have a reset 
button? 

In its LaserJet Plus Superset mode, the 
MT-910 has a number of functions that 
are specific to the machine and provide 
additional features. For example, it can 
enlarge, underline, shadow, reverse, and 
bold characters without needing a new 
font for each enhancement. (A standard 
LaserJet needs a whole family of fonts to 
do the same.) Naturally, your software 
must know how to do this. We wrote our 
own. 

The printer has two slots for font car- 
tridges. They are not compatible with the 
LaserJet’s font slot and are much smaller. 
However, Hewlett-Packard download- 
able fonts should work (we didn’t test 
them). The standard fonts are licensed 
from Bitstream. 

The current cartridges contain only 
one font family, so documents with 
multiple fonts need a cartridge in each 
slot (or downloaded fonts). True, each 
family is a complete typeface: regular, 
bold, italic, shadow, and reverse require 
only one 2- by 3-inch cartridge. But if 
you wanted to use, say, both Helvetica 
(Swiss 721) and Times Roman (Dutch 
801), you would have to buy two 
cartridges. 

Any font can be used in any orienta- 
tion; the printer will rotate characters in 
any increment of 90 degrees. This means 
the same cartridge works in portrait and 
landscape modes and also upside down 
and sideways. You might think you'll 
never need upside-down characters, but 
we wanted them in our new FTL Modula- 
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Aztec C80 (TRS-80 3&4)........ РРР 


Our thanks to NASA for supplying this computer ud ultraviolet або taken өт? Skylab IV of a solar prominence reaching out 350,000 miles above the sun's surface 


Genius Begins with A Great Idea ... 


jut The Idea Is Just The Beginning 

What follows is the time consuming task of giving 
form and function to the idea. 

That's why we concentrate on building into our soft- 
ware development systems functions and features 
that help you develop your software ideas in less time 
and with less effort. 

We've started 1987 by releasing new versions of 
our MS-DOS, Macintosh, Amiga, ROM, and Apple // 
C development systems. Each system 6 packed with 
new features, impressive performance, anda little bit 
more genius. 


Superior performance, a powerful new array of fea- 
tures and utilities, and pricing that is unmatched 
make the new Aztec C86 the first choice of serious 
software developers. 


Aztec C86-p Professional System ... .$199 
* optimized C with near, far, huge, small, and large 
memory + Inline assembler + Inline 8087/80287 + 
ANSI support + Fast Float (32 bit) + optimization 
options * Manx Aztec 8086/80x86 macro assembler 
* Aztec overlay linker (large/small model) * source 
level debugger * object librarian % 3.x file sharing & 
locking “ comprehensive libraries of UNIX, DOS, 
Screen, Graphics, and special run time routines. 


Aztec C86-d Developer System ...... $299 
• includes all of Aztec C86-p е Unix utilities make, 
diff, grep • vi editor • 6 + memory models е Profiler. 


Aztec C86-c Commercial System. . . . . $499 
е includes all of Aztec C86-d • Source for library rou- 
tines * ROM Support * CP/M-86 support * One year 
of updates. 


Aztec C86 Third Party Software 


Alarge array of support software is available for Aztec 
C86. Call or write for information. The following is a 
list of the most requested products: e Essential Graphics 
• С Utility Library е Curses е Greenleaf Communica- 
tion, General, and Data Window e Halo • Panel+ • 
PC-lint + PforCe е Pre-C e Windows for C • Windows 
for Data е C terp e db. Vista • db-Query • Phact * 
Plink-86 Plus * c-tree е r-tree e Pmate. 


^m Wi | THe oF : AITOA DAA 
P/M e TRS-80 e 8080/780 ROM 
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C compiler, 8080/Z80 assembler, linker, librarian, 
UNIX libraries, and specialized utilities. 


Aztec С 1-с (СР/М-80 & ROM). ...... .$349 
Aztec Cli-d (СР/М-80).............. $199 
$199 
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Manx Software Systems 
І Industrial Way, Eatontown, NJ 07724 
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iw Amiga Release 
Amiga user groups across the USA voted Aztec 
C68k/Am release 3.3 the best Software Development 


System for the Amiga. Release 3.4 is more impres- 
sive. 


Aztec C68k/Am-p Professional 
A price/feature/performance miracle. System in- 
cludes: optimized C * 68000/680x0 assembler % 
68881 support * overlay linker е UNIX and Amiga 
libraries е examples. 


Aztec C68k/Am-d Developer ........ $299 
The best of Manx, Amiga, and UNIX. System in- 
cludes: all of Aztec C68k/Am-p е the Unix utilities 
make, diff, grep and vi. 


Aztec C68k/Am-c Commercial....... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 


For code etm reliability and solid ы 
features, Aztec C for the Macintosh is unbeatable. This 
new release includes features and functions not found 
in any other Macintosh C development system. 


Aztec C68k/Mac-p Professional ...$199 
e MPW source level compatibility e TMON, MACSBUG, 
and MACNOSY support • powerful symbolic debug- 
ger е optimized C е 68000/680x0 assembler e 68881, 
IEEE, and SANE support e overlay linker e UNIX and 
Macintosh libraries е mouse editor % examples. 


Aztec C68k/Mac-d Developer ..... $299 
The best of Manx, Macintosh, and UNIX. System in- 
cludes: all of Aztec C68k-p • ProFiler e the UNIX utilities 
make, diff, grep © vi editor. 

.$499 


Aztec C68k/Mac-c Commercial... 
Aztec C68k/Am-d plus source for the libraries and one 
year of updates. 
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Aztec C65 is the only commercial Quay C com- 
piler for the Apple Il. Aztec C65 includes C compiler, 
6502/65C02 assembler, linker, library utility, UNIX li- 
braries, special purpose libraries, shell development 
environment, and more. An impressive system. 


Aztec C65-c Commercial ........... $299 
e runs under ProDOS • codeforProDOS or DOS 3.3 
Aztec C65-d Developer. ............ $199 


e runs under DOS 33 * code for DOS 3.3 


bL. М га % терң 
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м. 780. » 8086/80x86 • 680x0 

An IBM or Macintosh is not only a vs expensive 
way to develop ROM code, it's better. Targets include 
the 6502/65C02, 8080/80, 8086/80x86, and 680х0. 

Aztec C has an excellent reputation for producing 
compact high performance code. Our systems for 
under $1,000 outperform systems priced at over 
$10,000. 
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Initial Host Plus Target............. $750 
Additional Targets .............. . .$500 
ROM Support Package............. $500 


Vax, h Su n i 1 | = gll M HOS 


Call for information on Vax, PDP-11, Sun and Оё 
host environments. 


PC/MS-DOS * Macintosh 
ls |е CP/N 

These C асап rie are unbeatable for 
the price. They are earlier versions of Aztec C that 
originally sold for as much as $500. Each system 
includes C compiler, assembler, linker, librarian, 
UNIX routines, and more. Special discounts are 

available for use as course material. 


C PLUMB ...............».«.....% $75 
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Most Aztec C systems are available as cross devel- 
opment systems. Hosts include: PC/MS-DOS, Mac- 
intosh, CP/M, Vax, PDP-11, Sun, and others. Call for 
information and pricing. 


Ht ^ [ 3ecome \ Aztec C Us 

To become a user call 800-221-0440. From NJ or 
international locations call 201-542-2121. Telex: 
4995812 or FAX: 201-542-8386. C.O.D., VISA, 
MasterCard, American Express, wire (domestic 
and international), and terms are available. One 
and two day delivery available for all domestic and 
most international destinations. 

Aztec C is available directly from Manx and from 
technically oriented computer and software stores. 
Aztec Systems bought directly from Manx have a 30 
day satisfaction guarantee. 

Most systems are upgradable by paying the differ- 
ence in price plus $10. Site licenses, OEM, educa- 
tional, and multiple copy discounts are available. 


To order or for more information call today. 


| | 
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In NJ or international call (201) 542-2121 «TELEX: 4995812 


MS i$ a registered TM of Mmrosofi Inc. CP/M TM DRI, HALO TM Media Cyberneucs, PANEL Т M Roundhill Computer Systems. Ltd . 
РНАСТ TM PHACT Assoc . РАЕ-С. Phink.B86. Piink-B6 +. P-Ferce TM Phaemx, db Vista TM Raima Corp. 
ware Ciee TM Fawcom, Inc . Wmdows for C, Windows 
Radio Snack, Armga TM Cammodore int'l Umax TM ATST, Vax TM DEC. Aztec TM Manx Soltware Systerns 


C-terp, РС, TM бітре! Soft. 


tor DATA TM Creative Solutions Appie Il, Macmtosh TM Appie. Inc.. TAS-80 TM 
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OKIDATA" AAA, 
1200 and 2400 BPS Modems 


To most people our name says Hayes* compatibility, and a 5-year 
reliable PC printers. But the fact 15, warranty. 


we've been in telecommunications for The OkitelTM 1200 and 2400 modems. 


over 100 years. The only modems born 

And our new PC modems are all with a century of experience. 
you'd expect from that experience. See your OKIDATA dealer. 
With all the right diagnostics for a Or call 1-800-OKIDATA for 
clear signal over ‘‘noisy’’ lines, the dealer nearest you. 


Registered Trademarks: OKIDATA, Oki America, Inc., Marque 
deposee de Oki America, Inc. Hayes, Hayes Microcomputer Pro- 


ducts Inc. Trademarks: Okitel, Oki Electric Industry Company, Ltd. 
PC Digest, National Software Testing Laboratories, Inc. Rated #1 by 
PC Digest August 1987 issue covering 1200 bps modems. 
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U.S. POSTAL SERVICE STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCULATION 
(Act of August 12, 1970, Section 3685, Title 39, United States Code) 


I. Title of publication; BYTE 

2. Date of filing: October 1, 1987 

3. Frequency of issue: Monthly with additional issues in June and October 

3A. Number of issues published annually: 14 

3B. Annual subscription price: $22.00 

4. Location of known office of publication: One Phoenix Mill Lane, Peterborough, NH 03458 

5. Location of headquarters or general business offices of the publisher: McGraw-Hill Inc., 1221 Avenue 
of the Americas, New York, NY 10020 

6. Names and addresses of publisher, editor, and managing editor: Publisher: J. Burt Totaro—One Phoe- 
nix Mill Lane, Peterborough, NH 03458; Editor: Philip Lemmons—One Phoenix Mill Lane, Peterborough, 
NH 03458; Managing Editor: Frederic Langa—One Phoenix Mill Lane, Peterborough, NH 03458 

7. Owner: McGraw-Hill Inc., 1221 Avenue of the Americas, New York, МҮ 10020. Stockholders holding 
| percent or more of stock are: Donald C. McGraw Jr.; Harold W. McGraw Jr.; John L, McGraw; William 
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E. Total Distribution ........................ 421,652 508,932 
Е. Copies Not Distributed 
Г. Office use, left over, unaccounted, spoiled 
after printing оен nnn "e 1435 2068 
2. Return from news agents 71.833 none to date 
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The programming 
examples are spotty. 
Shouldn't a $4000 
printer come with a 
comprehensive $25 
book on programming? 


2 manual. The Dutch 801 fonthas an ugly 
opening-quote character that doesn't 
match the apostrophe used as a closing 
quote. So we commanded the printer to 
rotate the closing-quote character 180 de- 
grees, then move it up into position and 
use that as the opening quote. 


The Printer Manual 

For once, a laser printer with a literate 
manual! Many printer manuals are the 
strange relative hidden away in the attic. 
This one deserves discussion. It gives 
author's credit (notice how few manuals 
do?), and the title (Operator's Manual) 
doesn't begin to describe what's in the 
book. The text covers programming, set- 
up, set-down (how many of us remember 
where the shipping restraints ро?), trou- 
bleshooting, and care—in depth and in 
English. It also has a glossary of terms in 
the lingua arcana of laser-printer guts. 

Maybe the most pleasant surprise in 
the manual is Appendix A: “How Your 
Laser Printer Works.” So many manu- 
facturers expect customers to treat their 
$4000 electronic gadgets like magic 
black boxes; it’s nice that Mannesmann 
Tally credits its buyers with a little intelli- 
gence and curiosity. 

However, the programming examples 
are spotty. The most complicated ones 
are, of course, for the LaserJet Plus emu- 
lation. I would not want to have to learn 
Hewlett-Packard commands from them 
alone. There are books on the subject. 
But shouldn't a $4000 printer come with 
a comprehensive $25 book on program- 
ming? Laser printers seem to inspire 
otherwise indifferent users to do special- 
ized programming. 

Font-spacing tables are another omis- 
sion. Neither the manual nor the plug-in 
fonts come with a list of how wide each 
character is; Dave had to fashion several 
programs to find the spacing metrics. 
Mannesmann Tally’s spacings are differ- 
ent from anyone else’s, so we couldn’t 
use Hewlett-Packard’s tables. To be fair, 
this is one of our pet peeves about all 
kinds of printers. 

All in all, the MT-910 is a solid work- 
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DOS system running Lotus 1-2-3 


THIS IS AN IBM 
Р$/ 2 MODEL 80 
RUNNING DOS 


Under DOS, this PS/2™ is a powerful 80386-based single- 
tasking, single-user computer that can run thousands of 

DOS applications. In 16-bit, 8086 mode. 

One at a time. 

When 0S/2™ becomes available, the PS/2 can become a 
multitasking, single-user computer running in 16-bit, 286 
mode that can utilize DOS applications under 05/2. 


One at a time. 
With DOS or 0S/2, the PS/2 will support one user. 


| user (BOS) | user (05/2) 
Cost per system" ": $12,389 $12,594 
Cost per user: $12,389 $12,594 
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SCO XENIX system running SCO Professional i 


THIS IS AN IBM 
Р$/2 MODEL 80 
RUNNING SCO XENIX 


Under SCO XENIX?" this PS/2 becomes a powerful 80386- 
based multitasking, multiuser computer that can run thou- 
sands of XENIX applications. In full-tilt, 32-bit, 386 mode. 
Many at a time. 


And using SCO VP/ix, * the PS/2 can multitask DOS 


applications under SCO XENIX. 


Many at a time. 

With SCO XENIX, the PS/2 will support one user. 

Or 9 users. Or even 33 users. 

And it can do all that today because you can get SCO 
XENIX for the PS/2— now’! 


] user 9 users 33 users 


Cost per system**: $14,559 $19,726 $40,402 
Cost per user: $14,559 $2492 $1,224 


SCO XENIX System V and the SCO XENIX family of software solutions 
are available for all industry-standard 8086-, 80286-, and 80386-based 
computers, and the IBM® Personal System/2™ Models 50, 60, and 80. 


(408) 425-7222 
FAX: (408) 458-4227 


TWX: 910-598-4510 SCO SACZ 
THE SANTA CRUZ OPERATION SANTA CRUZ OPERATION uucp: ...decvax! microsoft!sco! info 


* * Cost comparisons are based on most recently published L.S. domestic suggested fist prices. Cost model: Base machine: ІВМ PS 2 Моде! 80, 70.Mb disk. IMb RAM, FRM 8512 color monitor. 1 МЬ additional IBM RAM. IRM Profrnter XI. [-user DOS system: Base machine, plus 
DOS 3.3, WordPerfect 4.2. Lotus 1-2-3,6 JBASE li PU S -user 0$/2 system: L-user DOS system. substnite OS 2 for DOS. Luser SCO NENIN systerr Base machine, plusSCO NENIX 38b for PS; 2, SCOVP ix, SCO Lyrix® (word processing). SCO FoxBASE-"* (dBASE TI] PiLS workalike), 
SCD Professional" (1-2-3 workalike) 9-u.«er SCO XEXIX system: l-userSCO XENIX system, plus mtelligent &user rnultiport card. 81BM 315] ASCII termimals. 33-изег СО ХЕХЕХ system: 9-user SCO ХЕМ.Х System, plus 3 more mtelligent 8-user muluport cards, 24 morelBM 5151 


ASCII terminals, 4 Mb additional КАМ. additional 70Mb disk. 


IBM and ProPrinter ХІ. sre registered trademarks and Personal Sysem 2. PS. 2 and Os; 2 are trademarks of Intemanonal HosinessMacbines Corperauon * Lotus and 1-2-3 are registered trademarks of Lotus Developmerr Corporation. * dBASE IH РШ $ 15 а registered trademark of Ashton-Tate. 
XENIX is a registered trademark of Microsoft Corpurafien * VP, ix is a trademark of ІУТЕНАСТУЕ Svsiems Inc. * Lyry is а registered trademark and SCO Professional is 4 trademark of The Santa Cruz Operation. Inc. * ust FoxBASE* is a trademark of Fox Software, Inc. — 10/87 


©1987 The Santa Cni Operation, Inc., 480 Encina! Street, PO. Box 1900. Santa Cruz. CA 95061 


The Santa Cruz Operation, 114, 18 Noel Street, PO. Вох 4YN. London WHA 4YN United Kingdom, +44 1 439 2911, (FAX): +44 1 047 9381, TELEX: 917472 sen s 


Mitsubishi Diamond Scan? 
The New Standard 


In Multi-Application Monitors. 


Introducing Model AUM-1371A —The Single 
Solution Monitor Ideally Suited For Applications 
Ranging From Monochrome Text To Full-Color, 
High Resolution Graphics. 


Introducing the newest, most versatile high resolution color 
monitor in the industry today— Mitsubishi's Diamond Scan 
(Model AUM-1371A ). 

Actually five monitors for the price of one, the Diamond 
Scan delivers everything you'll ever need in a multi-application 
monitor. Including full compatibility with the IBM® PGC/ 
EGA/CGA/MDA and Monochrome Hercules graphics 
boards. And for even greater flexibility, the Diamond Scan also 
accepts NTSC video input. 

Exceptional design characteristics allow for a resolution up 
to maximum 800 horizontal dots and maximum 560 vertical 
lines on a 13V" viewing area. What's more, Mitsubishi's 
Diamond Scan incorporates propri- 
etary auto-scan circuitry which 
automatically locks onto any hor- 
izontal frequency from 15.6KHz to 
35.0KHz, and any vertical frequency 
from 45Hz to 75Hz. 


қық 
Graphic Board Compatibility* 
Quadram QuadEGA ProSync 
O Orchid Turbo EGA/Turbo PGA 
O Sigma Designs Color 400 
[ ] Video 7 Vega-Deluxe 
[vf ODP VIVA 640/800/1000 
ГІ Paradise Auto SW EGA 


*Partial List Only 


[Vf STB EGA Multi Res 
[ Hercules 


Diamond Scan is a tradernark of Mitsubishi Electronics. IBM is a registered trademark of 


International Business Machines Corp., Diamond Matte is a registered trademark of Mitsubishi Electric Corp. 


(©) 1987 Mitsubishi Electronics America, [nc. 


Everex Micro Enhancer 


Other advanced design features include a high resolution 
CRT with .31 dot pitch, automatic screen image adjustment, 
super-high contrast panel glass for improved visibility and 
Diamond Matte? coating for maximum glare reduction. All 
packaged in a compact, ergonomically styled plastic cabinet. 


TTL Input D-9 Pin 

Cable Assignments | 
and Signal Levels a 
Analog Input D-25 Pin zi 


Cable Assignments 
and Signal Levels 


NTSC Video Input 


Move up to Mitsubishi's Diamond Scan—the new standard 
in performance and versatility by which all others will be 
compared. 

For additional information and the location 
of your nearest distributor, call Mitsubishi today 
at 1-800-556-1234, Ext. 54. In California, call 
1-800-441-2345, Ext. 54. Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 
991 Knox Street, Torrance, CA 90502. 


Weve Got А Great Picture 
In-Store For You. 
qu, 


М IBM VGA, PGC, EGA, CGA 
[] AST Research AST-3G/Model 1 
O ATI Graphics Solution/EGA Wonder 


MITSUBISHI 
, ELECTRONICS 
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horse printer. It runs fast, has a large 
paper capacity and a nice array of paper- 
handling features, and is inexpensive to 
supply. It isn't small or light, but it is 
quiet. [t uses boxed toner but requires no 
more service than a Xerox copier. The 
major problems we had were with pale 
copies early on and with trying to cor- 
rectly insert both the interface board and 
font cartridges. 

This isn't an entry-level replacement 
for a daisy-wheel printer; it's a mid- 
priced, very fast (10 ppm), expandable 
printer that, although it doesn't offer 
PostScript, can (in Hewlett-Packard 
mode) do full-page graphics. 


PostScript and Desktop Publishing 
Jerry Pournelle here. ['ve one comment 
on Alex's exposition. The MT-910 is 
darned good, but its lack of PostScript ca- 
pability is a serious limitation. If you're 
contemplating serious business-grade 
desktop publishing, you'd have to be out 
of your mind not to get a printer that 
speaks Adobe PostScript. 

That could change. Although at pres- 
ent no PostScript clones are being 
shipped, several companies swear they ll 
have them Real Soon Now. They may 
have help from a different direction: Bit- 
stream has announced the availability of 
fonts with the exact width metrics of 
Adobe PostScript. 

That may take a bit of explaining. 

PostScript was written by John War- 
nock and Charles Geschke, founders of 
Adobe Systems. The language itself was 
placed in the public domain. The Adobe 
implementation of that language wasn't. 
Printer makers must license that imple- 
mentation and buy the ROM setto install 
in their printers. Thatadds between $400 
and $900 cost per printer for the privilege 
of using Adobe PostScript. That license 
also buys the Adobe fonts. 

Designing fonts is a black art that de- 
serves more discussion than I have space 
for in this column, The important thing is 
that while the fonts themselves are, in 
general, not protected by copyright, their 
names are. What that means is that any- 
one could look up copies of the 1932 Lon- 
don Times and digitize and computerize 
the typeface the paper was printed in; but 
before anybody sold the font, they'd have 
to invent a different name for it than 
Times Roman, which is a copyrighted 
name—maybe something like London 
Dream. Similarly, you can do a clone of 
Helvetica, but you'll have to call it Swiss 
or some such. 

Adobe, way back a year or two ago 
when desktop publishing was just start- 
ing, went out and licensed many of the 
best fonts, complete with their names, 
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Subscription Problems? 


(2 
We want to help! 


If you have a problem with your BYTE subscription, 
write us with the details. We'll do our best to set it 
right. But we must have the name, address, and zip 
of the subscription (new and old address, if it's a 
change of address). If the problem involves a 
payment, be sure to include copies of the credit card 
statement, or front and back of cancelled checks. 
Include a "business hours" phone number if possible. 


BYTE 
Subscriber Service 
РО. Box 6821 
Piscataway, NJ 08854 


SHARE: "One-To-Many" or “Many-To-One” 
EasySWITCH '" “One-To-Many” Highlights 


B A "software controlled" data switch that enhances 
your PC's ability to control seven peripheral devices. 


B Allows a "single serial" port to control all these devices: 


B Printers: dot matrix, letter quality, laser 
8 Plotters 

в Modem 

8 PBX connections 

ш ‘lest instruments 

8 [Digitizers 

B Scanners 

| Photo presentation equipment 

ш Any RS-232 device 


(ES-600) 


B Device selection from "pop-up" menu 

B Price $499.95— includes cabling 

EasySWITCH " *Many-To-One" Highlights 
ш Up to seven PCs automatically share one printer. 


CEXXXJOCES 


B EasySWITCH automatically scans each PC's port for 
print data. When the PC sends data, the printer is locked 
to the PC until the printing is completed. 


ш Price $599.95—includes cabling 


For Ordering or Configuration Help Call Toll Free 
1-800/835-1515 or 1-800/232-7729 — СОР. жш 


EasySWITCH 
(ES-625) 
Server Technology, Inc. 140 Rifer Court, Sunnyvale, CA 94086 


USA Telex: 5106003481, Fax: (408) 738-0247, Telephone (408) 738-8377 
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from companies like ITC and Linotype. 

Now that PostScript has become the 
standard PDL —and so far there are no 
printers implementing any kind of Post- 
Script other than the Adobe interpreta- 
tion—it follows that if you want to print 
your pages on more than one printer, 
each of those printers must have, if not 
the same fonts, at least fonts that use ex- 
actly the same width metrics; otherwise, 
your lines won't be the same length on 
each printer, and at least one of the out- 
puts will be ugly, ugly, ugly. 

Bitstream, however, has gone out and 
"fontlerized" a whole bunch of type- 
faces, far more than Adobe ever did, 
often going back to the original type de- 
signer's specs; and since they've been 
careful to do the most popular fonts in 
Adobe metrics, it's now at least possible 
for one or another of the PostScript 
cloners to succeed. 

Mannesmann Tally believes that 
Adobe charges too much for their li- 
censes and intends to go with a PostScript 
clone. Company executives swear they'll 
have a PostScript update for the MT-910 
well before the end of 1988. 


Logitech Publisher Mouse 

When Gutenberg designed his press, he 
tried to imitate illuminated manuscripts. 
He didn't succeed, but he did do some of 
the most beautiful print work the world 
has ever seen. It also took darned near as 
long to set up a book in Gutenberg type as 
it did for a monk to copy it. 

Aldus Manutius, a Venetian business- 
man, had a different idea. He invented 
publishing for the rest of us. The story is 
told, incidentally, in the first volume of 
the Journal of the National Association of 
Desktop Publishers (P.O. Box 508, Ken- 
more Station, Boston, MA 02215-9998), 
which is a group well worth joining if 
you're seriously interested in the subject. 

Anyway, that's where Aldus Corp., 
publisher of PageMaker, got its name. 
PageMaker isn't precisely in a class by it- 
self—it does have competitors—but it 
does set the standards the others try to 
meet or exceed. 

Logitech Publisher Mouse doesn't 
really try to compete with PageMaker. 
You get a Logitech mouse— still the best 
PCompatible mouse in the industry, in 
my judgment—and enough software to let 
you get a good start. 

This product doesn't have all the fea- 
tures of the more advanced programs, al- 
though you can, with a lot of effort, du- 
plicate what most of them do; but if 
you're interested only in restaurant 
menus, church bulletins, party invita- 
tions, general fliers, and the like, it may 
well be good enough for some time to 
come. 
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Items 
Discussed 


Ancient Art of War at Sea .. $44.95 
Broderbund Software 

17 Paul Dr. 

San Rafael, CA 94903 

(415) 492-3500 

Inquiry 934. 


Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 391-7000 
Inquiry 935. 


Logitech Publisher Mouse 
Logitech Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 

(415) 795-8500 

Inquiry 936. 


Maxam Plus 

Maxamedia Corp. 

2701C West 151һ St., Suite 300 
Plano, TX 75075 

(307) 721-5120 

Inquiry 937. 


memory-expansion 
option 
font cartridges 
Mannesmann Tally Corp. 
8301 South 180th St. 
Kent, WA 98032 
(206) 251-5500 
Inquiry 938. 


TaxView Planner 
SoftView 

4820 Adohr Dr., Suite F 
Camarillo, CA 93010 
(805) 388-2626 

Inquiry 939. 


Logitech Publisher Mouse comes with 
Point, a programming and text editor that 
will probably never be my favorite, but 
which, once again, is good enough for a 
lot of solid work. When we massaged 
Alex's contributions to this column, we 
needed an editor that knew how to search 
and replace on control and format charac- 
ters, and we decided to experiment with 
Point. In about 6 minutes we had the edi- 
tor up and running, and in 10 minutes we 
had the needed formatting taken care of. 
Point is fast, the help screens are reason- 
able, and the documents are, if not ele- 


gant, at least sufficient. | 

If you've been reading about desktop 
publishing and wondering what the 
shouting is all about, you can do a lot 
worse than get the Logitech Publisher 
Mouse and just play around with it. 
Recommended. 


Winding Down 

I'm completely out of space, and I 
haven't got well started on desktop pub- 
lishing, Clearly, I'll have to continue next 
month. We’ve got PageMaker, The Of- 
fice Publisher, and a bunch of nifty fonts 
from Bitstream. 

Bitstream, by the way, has a neat little 
brochure full of samples of its best fonts; 
each sample is on a separate sheet not 
only printed in that font (with all its varia- 
tions) but that also gives a brief history of 
the font, its origins, and best uses. I 
learned more about fonts from that bro- 
chure than from any other single thing 
I’ve seen. 

I also learned that most PCompatible 
desktop publishers work with XyWrite. 
Sigh. Yet another text editor to learn. I 
have it; areview next month. 

Tip of the month for Macintosh users: 
go get SoftView’s TaxView Planner. It’s 
really too late for 1987, of course, but 
from everything I’ve seen of it, Tax View 
Planner will save you one whack of a lot 
more than its cost in 1988. SoftView is 
the outfit that publishes MacInTax, 
which you have to have in order to use 
TaxView Planner. I've said before that 
MacInTax is worth buying a Macintosh 
to use, 

The book of the month is Publishing 
from the Desktop by John Seybold and 
Fritz Dressler (Bantam Desktop Publish- 
ing Library, 1987). It combines much of 
the history of printing and publishing 
with insights into the microcomputer 
field. It isn't just recommended: if you're 
at all interested in desktop publishing, 
this book 15 essential. 

The game of the month is Broder- 
bund's Ancient Art of War at Sea. It's got 
a couple of user-interface problems Uli 
discuss another time, but if you like 
either war games or the Horatio Horn- 
blower novels, you'll love this. Drop a 
hint and hope that it turns up in your 
Christmas stocking. Ш 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-ad- 
dressed, stamped envelope to Jerry Pour- 
nelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put 
your address on the letter as well as on 
the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a person- 
al reply. Youcan also contact him on BIX 


as "jerryp. " 


THE PROGRAMMERS SHOP 


provides complete information, advice, guarantees and every product for Microcomputer Programming. 


CQL QUERY SYSTEM 
Both for $395.00 


Add SQL compatible ad-hoc query capability to your 
new and existing applications 


Portable Application 
Support System 


Layered system includes CQL Interpreter, embedded 
CQL Library, Portable Windowing System, Screen 1/О 
System, and Report and Form Generation Systems. 


Complete C Source code included. 


Hardware Independent 
Interfaces provided for IBM/screen memory. IBM/BIOS. MS-DOS generic 


(ANSI.SYS), and Xenix (table driven multi- terminal interface adaptable 
to other multi-user systems). 


Compiler Independent 


Tested with Microsoft V4.0, Lattice V3.1. Lattice V2.15, Aztek (Manx), 
Xenix System V Version 1.2. 


File System Independent 


Interfaces provided for C-tree (trademark of Faircom) and BTRIEVE 
(trademark of SoftCraft Inc.). 


Complete I/O Control 

Data types include 8-bit binary. 16-bit binary. 16-bit unsigned binary. 
32-bit signed binary. Monetary. 32-bit floating point, 64-bit floating 
point, 32-bit date, 32-bit time. PS: $357 
Machine Independent Software Corporation 

1415 Northgate Square %21В 
Reston, Virginia 22090 
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C SAMPLER 


from Greenleaf Software. 


The leader in C Programmer's tools. 


(703) 435-0413 


This newly released 3 in 1 library contains 112 power packed 
functions from The Greenleaf Comm Library, Greenleaf 
DataWindows and The Greenleaf Functions. You get all the 
experience of the proven market leader, Greenleaf. 
And, until November 15, you'll also receive a 


Free Source Code 
with every C Sampler purchased. 


INCLUDES: SUPPORTS: 
• Interrupt * Borland Turbo C 
Communications — * Microsoft Quick C 


* Logical Windows 

* Pull-Down Menus 

* Intelligent Keyboard 
* Time/Date Functions 
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GREEINIEAF 
S (> ль, т 5 
Greenleaf Software. Inc. 
16475 Dallas Parkway, St. 570, Dallas, TX 75248 


Call Tull Free: 580-523-9830 
In Texas & Alaska 214-248-2561 


List Price: $94.50 
PS Price: $69.00 
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Call Today for FR EE detailed 
information or try Risk-Free for 21 days. 
any producton this page. 


800-421-8006 


NE W! From Sterling Castle... 


BASIC Development Tools" 


Powerful "Automatic Programming" Tools 
That Save You Hours of Valuable Time. 


The novice or power programmer. cin easily add these pees ony еше 


m Screen Builder 
m B+ Tree 


m EZ Screen Pop-up Windows 
ш Help Message System - 
COA NENT 
BASIC Development Tools!" СВОТ) is 
compatible with the newest, fastest compilers, 
including Microsoft QuickBASIC™ and Borland 
Turbo Basic.'^ In BDT you have four powerful 
aids that can be used separately or together. 
Screen Builder System translates the painted 
sereen image into BASIC code which then сап be merged i in your program. 
B«Tree Data Manager is а very fast data file index system providing both 
direct and sequential access to data. Complete source provided. 
EZ Screen Pop-up Window Manager. written in assembler, easily inserts 
menus, windows, notepads. Saves а portion of the screen to/from a buffer. 
Help Message System allows the creation of context sensitive help mesaages in 
your application program. 
With ВОТ you have four of the most popular programming aids for $99.00 
Includes two diskettes and 220 page manual. PS: $89.00 


60 DAY FREE TRIAL. STERLING CASTLE а 


ORDER TODAY: (800) 722-7852 Sterling Castle. 702 Washington St. Sitet 174. 
(213) 306-3020 in California Marinadel Rey, CA 70202 


жі Рабба ak sve cd Circle 337 on Reader Service Card 


All Gain, No Pain 


Blow away the 640K barrier 


Gain the benefits of protected mode 
the саху way with OS/286 and OS/386. 
These tools for C. Fortran, Pascal. and 
Assembly language programmers permit 
rapid conversion of existing DOS appli- 
cations from "real" to "protected" 286 
and 386 mode. They don't replace or 
modify DOS. but extend it to protected 
mode. 


OS/286 & OS/386 Benefits: 

* Gam myulti-megabs tes of 
directly addresaahle memory 

* Inerces performance by 
eliminating oy erlays and EMS 
Convert in days. not months 
Uwe DOS interface and existing 
ТУК к, drivers, угаре, etc. 
Stay compatible with the widow 
array of systems, 


OS/286 and OS/386 are the only DOS extenders that span both the 286 
and 386 processors. with 32-bit capability today on 386s yielding twice 
the performance of [64-bit mode. OS/286 and OS/386 have quickly become 
the preferred solution for developers of high performance. memory-intensive 
applications including CADKEY. CASE, СМК, VIEWlogic. and. Gold Hill. 
and premier language developers Lahey. Metaware. and Green Hills. 


I your applications are running out of memory or need more speed. don't 
wait for the “solution” that means abandoning your investment іп DOS. 
Enhance them now with OS/286 and OS/386 products. not promises. 


А.Т О5/286 ог OS/386 


ГЕТРИ Sof tware Developer's | 
Б Kit .......... $495 
ne Kendall Square 


Cambr«ige. Massachusetts 02139 Run lime licenses av atkable al nominal сам 
(617) 577-8052 Circle 339 on Reader Service Card 


THE PROGRAMMER’S SHOP тм 


Yourcomplete source tor software. services and answers 


5-B Pond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 10/87 
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~ Reliable, Cost Effective 


Solutions for Computerization 


World's smallest PC — and CMOS too! $39 5 
A Motherboard and 4 Expansion Cards in the from 


Space of a Half-Height 5-1/4" Disk Drive! (Qty 100, $336) 
3 WATTS! 1 à Е 
оосо ы А, Little Board 7PC 


— — E RS939C 
SERIAL PORTS 


. — SPEAKER PORT 


SCSI BUS OPTION —— 4. 
(HARD DISK, ETC) 


956 K RAM 
(519 К, 7688K ——— , 
OPTIONS) 


_ 7" KEYBOARD PORT 


™ PARALLEL 
PRINTER PORT 


POWERFUL | 
V40 CPU 


FLOPPY DISK CONTROLLER ^ 


(3.5*/5.95", — 

360 K/790 K, 1.9 MB) V | ко ТК 
^ % ОРТЮМ 

UP TO 128K 2 / MOUNTS ON A ы | FITS ENTIRELY 

EPROM/RAM/NOVRAM “ PC COMPATIBLE 5.95” DRIVE WITHIN BOARD 

BATTERY BACKED RT CLOCK ROM-BIOS (5.75"x8"x1") DIMENSIONS 


(Qty 100, $166) 


tablet bb HE EH HUE 


INCLUDES 


CMOS Video Controller | CP/MI* 
Development Chassis/PC™ 4-mode CMOS video Little Board™ 
‘Known Good” PC bus project development environment controller for Little World's least expensive 
for Little Board/PC (not included). Board/PC. single board system. 


cal (Qty 100, $336) 


Microsoft Cop. | Expansion /186™ 
Multi-function expansion for 
Little Воага/ 186. I/O, Serial, 
RAM, and Math Options. 


Project Board/186™ 
Prototype adapter 

for 80186 based projects 
and products. 


Project Board/80™ 
Prototype adapter 

for Z80 based projects 
and products. 


Little Board™/ 186 
High performance single - 


board MS-DOS system. 
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Holiday Cheer 


Ezra Shapiro 


Last year, I devoted my Decem- 
ber column to software and 
hardware products that were 
such fun to use that I recom- 
mended them solely for the 
sheer joy they could provide to 
personal computing addicts. 
This year's batch is just as much fun, al- 
though I honestly haven't been able to 
find any neat games to round out the 
assortment. 

This wasn't for lack of effort—I tried, I 
really did. I called the major publishers of 
entertainment software and promoted my- 
self a huge stack of games for the IBM PC 
and the Macintosh: text adventures, graph- 
ical adventures, simulations, solitaire 
games, shoot-’em-ups—all the usual stuff. 

I'd seen it all before. Nothing in the 
new crop was exciting enough to take my 
breath away. So if you're looking for pure 
pleasure with no redeeming social value, 
you're on your own. On the other hand, 
the products I discuss this month are all 
pretty special, even if they're useful. 


The Right Touch 

I've been enchanted with Macintosh 
graphics programs ever since MacPaint 
appeared, but I confess that none of them 
has been able to lure me away from tradi- 
tional art supplies for recreational doo- 
dling. I do use SuperPaint and Graphic- 
Works when I need to create an 
illustration as part of a computer docu- 
ment, but I find that what I produce is 
usually somewhat stilted and stylized. 

Some of this is due to the clumsiness of 
the mouse as a drawing tool, some is due 
to the problems of eye-hand coordination 
when you're drawing on the mouse pad 
and staring at the screen, and some is due 
to the constant changing of tools required 
to perform operations that are a cinch 
with a brush or a Conté crayon. 

But there's finally a Macintosh pro- 
gram that's beginning to change my mind 
about all this, and I think I'm falling in 
love with it. The object of my affections is 
MacCalligraphy (Enzan-Hoshigumi, 
$149.95), the first paint program I've 


Looking for fun, 


our man falls in love and replaces 


his old rodent 


used that doesn't make me feel like an un- 
coordinated dolt. Although it has some 
significant limitations, it’s probably the 
most enjoyable piece of software I’ve 
looked at in 1987. 

MacCalligraphy is designed to simu- 
late a brush dipped in ink, and, by Jove, it 
Works. You can adjust the shape of the 
brush stroke, the length of the tail left at 
the end of a line when you've released the 
mouse button but are still moving the 
mouse, and the rate your "ink" is ab- 
sorbed by the "paper" (actually, the rate 
at which pixels get spit onto the screen). 

Moving the mouse slowly produces a 
fat, rich line. A quicker stroke results in a 
thinner, less even line. A jerky motion 
gives you a blotchy effect. After a while, 
you learn to draw with lazy, fluid arcs, as 
you would with a real brush. 

The software was developed in Japan, 
and the metaphor it uses is that of Orien- 
tal calligraphy; your tool palette includes 
the ink stone, water dropper, and bamboo 
brushes of the traditional calligrapher. 
Grids are included for practicing roman 
or Oriental letterforms. 

If you want to take a break for a few min- 
utes, clicking on an icon of a tea bowl re- 
places your desktop with a courtyard scene 
for meditative contemplation. It's always 
the same courtyard, but the scene changes 
with the seasons, and subtle touches are 
varied to provide ongoing interest. 

As a designer's program, MacCallig- 
raphy is perfect for freehand artwork, let- 
tering, and logo design, but you'll want to 
have one of the other graphics packages 
around for final tweaking. MacCallig- 
raphy doesn’t know about laser printers, 
scaled objects, fill patterns, distortions, 
typefaces, rulers, snap grids, and such- 
like. In comparison to other paint pro- 
grams, MacCalligraphy is a bit rudimen- 


tary. But what it does, it does 
well—better than anything else 
on the market. 

The packaging alone would 
make MacCalligraphy an ideal 
gift. It’s the only program I 
know that comes in a natural 
wood box, with 10 sheets of Japanese wa- 
shi paper for printing your creations. The 
documentation, which is thorough and 
beautifully laid out on luxurious paper, is 
a work of art in its own right. It’s written 
to teach both the philosophy of calligra- 
phy and the use of the program; half an 
hour with the book will provide you with 
insight as well as technique. 

I give the program high marks. I was 
so delighted with MacCalligraphy that I 
went out and bought a second copy as a 
present—and it takes a lot to get me to 
part with real cash for software. 


An Unlikely Addition 

I never would have dreamed of a spelling 
checker for spreadsheets, but it’s an idea 
that makes solid sense. Over the past cou- 
ple of years, I’ve been meeting more and 
more people who spend their entire lives 
inside Lotus 1-2-3; they start out by pur- 
chasing it fOr crunching numbers, of 
course, but they eventually wind up using 
it for word processing, graphics presenta- 
tions, database management, and so on. 

The need for spelling correction isn’t 
limited to spreadsheet freaks alone; I’ve 
seen horrendous misspellings in work- 
sheets that have been bolted into docu- 
ments prepared with word processors that 
can import 1-2-3 files. 

Spellin! (Turner Hall, $79.95) is an 
add-in spelling checker that works with 
1-2-3 versions 2.0 and 2.01 and Sym- 
phony version 1.2. It's based on the Bor- 

continued 


Ezra Shapiro is a consulting editor for 
BYTE. Contact him at P.O. Box 146069, 
San Francisco, CA 94114, or on BIX as 
"ezra. " Because of the volume of mail he 
receives, Ezra, regretfully, cannot re- 
spond to each inquir y. 
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land Lightning engine, but the program's 


configuration as a Lotus add-in makes for ` 


some important differences. 

Turbo Lightning will monitor your 
spelling as you type; Spellin! will not. 
However, Spellin! gobbles a bit less 
RAM (only about 100K bytes), and you 
can load and unload it from within 1-2-3 
and Symphony; both features are a defi- 
nite plus when you're coping with large 
worksheets. Also, Spellin! is compatible 
with other Lotus add-in products; I wish I 
could say the same about memory-resi- 
dent programs loaded in at the DOS level. 

You get just about everything you'd 
want from a spelling checker: a choice of 
main dictionaries (American or British), 
a custom dictionary for personal or pro- 
fessional terms, a standard change/ 
change all/add/ignore/suggest menu that 
follows the Lotus interface, selective 
checking of either a range of cells or an 
entire worksheet, search and replace for 
text labels, case-sensitivity for capitaliza- 
tion errors, and a duplicated-word check. 

Speed is nearly instantaneous, though 
a replace operation on a big spreadsheet 
can chew up time. Running Spellin! on 
my Tandon IBM PC AT clone at 8 mega- 
hertz, I found its performance quite im- 
pressive. And the price is reasonable. 

If you make Lotus worksheets part of the 
way you do business, Spellin! will keep you 
from looking unprofessional at the most 
awkward moments. Recommended. 


Building a Better... 
When I moved my MS-DOS operations 
from my tired old Compaq Portable to the 


Tandon machine, I suddenly had more 
open slots than I had cards, which is an 
enviable situation. In a mad burst of slot- 
crazed euphoria, I decided to retire my 
Logitech serial mouse for the bus model. 
I've been working with it for a few 
months now, and it's been a high-resolu- 
tion dream. I was all set to endorse it as 
my mouse of choice when I received Fast- 
TRAP (MicroSpeed, $149), a trackball 
device with some pretty nifty additions. 
Whoops—Logitech now has a serious 
competitor. 

What's more, the FastTRAP isn't a 
mouse; the "TRAP" part of its name 
stands for “tri-axis pointer." The track- 
ball sits in the lower center area of a small 
box, 7/4 inches long by 44 inches wide by 
2% inches high. 

Immediately above the trackball are 
three buttons, much like those on a regu- 
lation mouse. If you rest your palm on the 
trackball, you can depress the buttons 
with your fingertips. Directly above the 
center button lies a vertically mounted 
wheel; if you extend your hand about a 
half inch from the rest position, you can 
rotate the wheel with your index finger. 
MicroSpeed calls this a "trackwheel." 

The underlying idea is pretty simple. 
In normal use, the trackball and the but- 
tons serve as a direct replacement for a 
three-button mouse. The trackwheel is 
used to control the gain. At a low setting, 
the cursor crawls across the screen; at a 
higher setting, the cursor flies at the 
slightest touch. So what's this tri-axis 
stuff? Also pretty simple. With a driver 
written for FastTRAP, you can use the 


Items Discussed 


Digital Starter Set .................. $950 
Marklin Inc. 

16988 West Victor Rd. 

P.O. Box 319 

New Berlin, WI 53151 

(414) 784-8854 

Inquiry 940. 


MicroSpeed Inc. 
5307 Randall Place 
Fremont, CA 94538 
(415) 490-1403 
Inquiry 941. 


Highways and Byways 
Traveler's Map ...... $49.95 or $129.95 
Corporate Map .... $159.95 or $395.95 


Professional Map.. $395.95 or $995.95 


New Directions Software Inc. 
5259 Sepulveda Blvd., Suite 9 
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Van Nuys, CA 91411 
(818) 789-7839 
Inquiry 942. 


MacCalligraphy ................. $149.95 
Enzan-Hoshigumi (U.S.A.) 

P.O. Box 131 

Still River, MA 01467 

(617) 456-8255 

(800) 962-6686 for orders 

Inquiry 943. 


SUGIDI 2o om tm Ж... „..... $79.95 
Turner Hall Publishing 

10201 Torre Ave. 

Cupertino, CA 95014 

(408) 253-9600 

Inquiry 944. 


trackwheel to control a third dimension, 
say, a z-axis in a CAD package. Thus, 
you can construct three-dimensional or- 
thographic drawings without having to 
switch modes. Think about that for a sec- 
ond; you're no longer restricted to work- 
ing in two-dimensional planes. 

FastTRAP comes with insanely thor- 
ough documentation and a full set of 
drivers, for installation either as part of 
your CONFIG.SYS or as a memory-resi- 
dent program (loaded as a .COM file). 
MicroSpeed includes a small utility for 
writing your own command programs, so 
you сап use Fast TRAP with applications 
software that isn't designed for pointing 
devices. 

The company recently started shipping 
a special driver for AutoCAD that uses’ 
the trackwheel to control AutoCAD's 
menus; you don't have to move the cursor 
away from your drawing to get to them. 
The selection of CAD packages that sup- 
port FastTRAP in three-dimensional 
mode is growing daily; I suggest you call 
MicroSpeed for the current list. 

I’ve been using the product for several 
weeks, and it's both faster and more con- 
venient than a conventional mouse. Hand 
and arm motion is cut to a minimum. Апа 
with my desk covered with keyboards for ` 
both the Tandon and the Macintosh, a 
mouse pad for the Mac, and the usual 
paper clutter, the tiny footprint of Fast- 
TRAP makes it a lot handier than a sec- 
ond rodent. As it emulates the Microsoft 
Mouse just fine, thank you, I've had no 
trouble working with Windows applica- 
tions or Microsoft Word. 

I have only two gripes with the prod- 
uct. First, it'S an RS-232C serial device, 
so I'm back to lusting for a second com- 
munications port. Second, I can't get one 
for my Mac Plus. Rumors from inside the 
company indicate that MicroSpeed is 
working on solutions to both problems. 
So I'm hoping to be a two-TRAP owner 
in the near future. 


Map Mania 

A year ago, I wrote about a wonderful 
program, Highways and Byways (from 
New Directions Software), that provides 
city-to-city route information for the 
traveler. You feed it your starting and end 
points, and it generates a text listing of the 
best route, point by point, optimized for 
either time or distance. I loved it, and 
I’ve been using it for planning auto trips 
ever since. Well, it has recently become 
the low-end product of the New Direc- 
tions line. It's still the same program, but 
it has acquired two bigger siblings, called 
Corporate and Professional Maps. The 
original program is now called the Trav- 
eler's Map. 
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Verbatim 6.6 MB subsystems: high capacity 
with the convenience and security of 
removable floppies. 


You'll appreciate the advantages of Verbatim 
6.6 MB subsystems from Kodak. 

You get 5.57 MB of formatted capacity and 
all the benefits of removable floppies. Store 
unlimited amounts of data. Easily transport files. 
Secure important information. And back up 
your hard disk quickly and reliably. 

No need to throw away existing disks. This 
subsystem can read disks with 48, 96, and 
192 tpi. Available to fit inside or alongside your 
IBM PS/2 model 30 or IBM PC/XT/AT and 
compatibles. Everything you need for fast, easy 
installation comes with the package. And you're 
protected by a one-year warranty. 

Ask your computer dealer about this new 
Verbatim subsystem and media. Or call 
1-800-44КОРАК, ext. 990. 

Free Back-It software for hard-disk backup 
with purchase, while supplies last. 


6.6 MB 
OF ADDED 


The new vision of Kodak 


(O£astman Kodak Company, 1987 
Circle 93 on Reader Service Card 


All three versions generate the same 
sort of route listings. The Traveler's Map 
uses a database of only about 11,000 lo- 
cations, which fills roughly a megabyte 
and a half of your hard disk and requires 
nothing more than an 8088-based MS- 
DOS computer. 

The Corporate Map includes every city 
in the U.S., Canada, and Mexico with a 
population of 3000 or more, plus 250 air- 
ports, for a total of 20,000 locations. Its 
database fills 2% megabytes of disk 
space. The Professional Map has 80,000 
locations and consumes 4 megabytes of 
storage. А 286 machine (at least) is rec- 
ommended for the larger databases. 

Both the Corporate and Professional 
Maps generate a skeletal graphics map of 
a suggested route to complement the text 
listing. The Professional Map will also 
calculate the best route to connect up to 
50 locations entered in random order, de- 
vise routes that avoid any obstacles to the 
clearance of your vehicle, and generate 
state-by-state mileage totals. 

You can purchase any version as either 
a full national map or split into three re- 
gional editions (west, central, and east). 
The Traveler's Map sells for $129.95 
(national) and $49.95 (regional). The 
Corporate Map weighs in at $395.95 and 
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$159.95. The Professional Map is a hefty 
$995.95 and $395.95. 

I've been playing with the Corporate 
Map, and it's a bit more than I really 
need. Га recommend it only to people 
who spend a lot of time on the road; the 
Traveler's Map is a good buy and is com- 
pletely adequate for most of us. I can only 
guess at the clientele for the Professional 
Map; beyond trucking firms and freight 
forwarders, my mind draws a blank. But 
it's all good stuff; easy to use, straight- 
forward, and a godsend when you need it. 


Whoo Whoooooo 

Okay, okay. I promised fun, and here it 
is. This is a hardware product, far from 
my normal beat, and I haven't even tested 
an evaluation copy of it. But it's worth a 
mention; if it strikes your fancy, check it 
out. 

Marklin, the German manufacturer of 
some of the world's finest HO-gauge 
electric trains, has gone digital. This 
year, the company is marketing some- 
thing it calls the Digital Starter Set: two 
locomotives with several cars, a double 
oval of track, a central control unit, a 
transformer, two electric switches, and a 
decoder. This is high-priced, high-qual- 
ity equipment. You're not going to be 


5 w. 
Contact GUIS pelo 


able to afford it if you’re planning to save 
nickels from your weekly allowance; the 
Starter Set costs $950. 

But if you’ve got a passion for model 
railroading and computers, this is the way 
to go, Digital technology means good- 
bye to the rat’s nest of wires hanging 
underneath a layout; something like 80 
locomotives and 270 other devices can be 
controlled through the track itself. And 
the control unit is a serial device; it can be 
run by any computer that has RS-232C 
output. 

Running your trains is as easy as send- 
‘ing escape codes to your printer. The 
documentation for the set comes with in- 
structions for programming it. It’s un- 
complicated, and you can write your pro- 
gram in any language you like. 

When I first heard about the product, I 
was hoping Marklin was selling some 
sort of graphic interface, such as a Mac or 
Windows toolkit, but no go. You'll have 
to roll your own. 

I've seen Marklin trains, and every one 
of them is an amazing miniaturization, 
well-built and finely detailed. Though I 
was tempted to try to obtain an evaluation 
unit, discretion got the better of me. I 
knew that someday I'd have to send it 
back, and I couldn't bear the thought. m 


Glorious Union information Systems Inc. 

14th Floor. 207 Tun-Hwa North Rd., Taipei, Taiwan, R.O.C. 
TEL: 2-7153356 2-7168035 

TLX: 22651 GUIS FAX: 2-7134572 
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Using Their PC’s For 
The Fun Of Profit. 


By William J. Spink 

For years now you've been hearing 
about the wonderful things personal com- 
puters will do for The Executive of the 
80's—at least in theory. 

But what's the reality? Can a PC 
help you enjy your work more and show 
a greater profit, here and now? According 
to your peers, the answer 15 “yes.” 

"With just a few keystrokes,' says Al 
Lynch, Director of Corporate Planning 
and Research for JCPenney Company, "I 
can screen companies, find possible ac- 
quisitions or ‘scope-out’ competitors. It's 
a real competitive edge.” 

Walt Casey, V.P. of Communications 
at ConAgra says, "I spend a 
lot of time each day poking in- 
to this and tracking that. It’s 
much easier when you can im- 
mediately get the facts from a 
computer, rather than having 
tomakea series of phone calls." 

"One of Dow Jones 
News/Retrieval's services, 
QuickSearch, is a Godsend,’ 
adds Jim Posner, a respected 
retail consultant. "It gives me 
detailed corporate reports 
within minutes—I don't even 
have to leave the office. 

Instant information: the 
executive advantage. 

То lead in today's marketplace, you 
need information like that,’ Lynch says, 
snapping his fingers. 

He recalls an example of how Dow 


Al Lynch 
Director of Planning 
and Research, 
JCPenney Co. 


Jones News/Retrieval®—the business 
and financial information service from 
Dow Jones & Company, Inc.— gave 
JCPenney Company a real advantage. 

"Let's just say that a ‘major player’ in 
our industry was being acquired. Within a 
few hours we knew more about the take- 
over candidate than the bidder did. Hon- 
estly, we knew more than some invest- 
ment bankers did. 

Decision-making with 
the leading edge. 

"Then we started getting the cor- 
porate insider trading data," Lynch con- 
tinues. "It showed us some things that 
influenced a major deal. 
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Сопдат, Inc. 


“This service really makes a differ- 
ence in the day-to-day running of your 
business. It can pay for itself very quickly” 

Surprisingly easy. 


All you need to access the service is 


a PC and modem. Using the service is 


Assoc. Lid. 


ted Executives Are 


What can you get from your PC? 

Dow Jones News/Retrieval gives уои... | - 

е Exclusive online access to the full 
text of The Wall Street Journal 

e Current and historical stock quotes 


e Business news as it happens 

е 10-K and 10-Q data 

* Leading investment analysts’ reports 
е Complete corporate profiles 
Over 40 services including MCI Mail® 
the Official Airline Guide™! and more. 


"No problem,’ according to Posner. 

"There's no difficulty using the ser- 
vice. I ask for pointed, specific informa- 
tion and get exactly what I need. It’s 
much easier than manual research.” 

Walt Casey agrees. “Dow Jones 
News/Retrieval is simple enough for any- 
one whos at all comfortable with com- 
puters to use it effectively from their very 
first day online.” 

Making the right decision. 

There are hundreds of 
online information services, 
many offering business data. 
How can you pick the best one? 

“К was apparent from the 
first step that the most useful 
system was Dow Jones 
News/ Retrieval,” remembers 
Casey. “It offers so much of 
the information you're looking 
for—from general news and 


Walt Casey James Posner stock quotes, to data on our 
lice President, President company and industry. It was 
Corp. Communications, James Posner рап) y. 


the best single source.’ 

"Ive had other services, 
but Dow Jones News/Retrieval has the 
most useful business information in the 
right form,” says Posner. "The бте І 
spend ‘playing’ on the computer makes 
more money for me—and for my clients." 
Now that's the fn of profit! = 
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[$49.95 Corporate Membership Kit* Мате 
[1529.95 Personal Membership Kit* Title 
[ Bill me later 


Get 8 FREE hours 
online to experience 


the “fun of profit" 


Charge to my E LJVISÁ. гала 
IMEX City/State/Zip 
on your PC. Acct. A ye 
Т If CLA erodit curd. бищ changes wil be Exp. that account, D ауште phone 
YES, I'm ready to experience the fun of | Signaturetequired Computer make and model 
profiting from my PC. Send me a Dow [Check enclosed 


Jones News/Retrieval? Corporate Mem- 
bership Kit, including multiple passwords, 
8 free hours of online time, a year of 
Dowline™ Magazine, a comprehensive 
User's Guide and waiver of my first year's 
annual $12 service fee—for only $49.95.* 
(A $29.95 Personal Membership Kit in- 
cludes: a single password, 5 free hours 
online, Dowline™ Magazine, User's Guide 
and waiver of $12 service fee.)* 


For faster service, call 1-800-221-7700, Ext. 576L today! 


Dow Jones . 
News/Retrieval 


The premier source of online business and financial information. 
se,  DJN/R Membership kit, РО. Box 186, Drexel Hill, PA 19026-9973 


"This affer expires October, 98.5, Free time is per account. New domestic and Canadian subscribers only. Free time must be used within 30 
daysafter receipt of password(s). Same additional fees may apply on certain services. c 87 Dow Jones & Company, Inc, All rights reserved. 
Daw Jones News/Retrieval is a registered service mark of Dawe Jones & Compan, Inc. MCI Mail is a regtstened service mark of AICI Соль 
munications Corp. The Official Airline Guide is it trademark of Official Airline Guides. Inc. i 
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GRAFLIB 175 169 
GRAFMATICS/PLOTMATICS 135 119 
MATHPAC 495 445 
NO LIMIT 129 115 
SPINDRIFT LIBRARY NEW 149 135 
SSP/PC 350 269 
TEK MAR GRAPHICS LIB. NEW 195 165 
GRAPHICS 
ADVANTAGE GRAPHICS (C) 250 225 
ESSENTIAL GRAPHICS 290 185 
GRAPHIC 350 279 
GSS GRAPHIC 

DEVELOPMENT TOOLKIT 495 375 
HALO 300 205 
HALO (8 MICROSOFT LANG.) 995 389 
HALO TEN FONT PACK 100 79 
METAWINDOW 195 159 
METAWINDOW PLUS 275 229 
TURBOWINDOW/C 95 79 
TURBO HALO (FOR TURBO C) 160 79 
LINT 
PC-LINT 139 99 
РКЕ-С 295 155 


orale — MODULA-2 
T FARBWARE MODULA-2 90 79 
LOGITECH MODULA-2 


Wis E e = 
ЕЗ p д epum УІ COMPILER PACK 99 79 
En DEVELOPMENT SYSTEM 249 CALL 


TOOLKIT 169 139 
WINDOW PACKAGE 49 39 
P 3 ч s . ROM PACKAGE AND CROSS 
rogrammer's aradise Gives You куча ELECTION, __,,RUNTIMEDEBUGGER™ 299 249 
% е 
Personal Service and Unbeatable Prices! OPERATING SYSTEMS 
: : р 286 DOS MERGE 149 125 
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Buy a combination of these new, fast and complete T. d language 
products — Quick C, QuickBASIC and Macro Assembler— and get a check 
for up to $50. For programmers who hate to wait, QuickBASIC is ideal 
because it eliminates the time-consuming compile step. For more sophisti- 
cated programming, choose QuickC for fast and easy compilation and 
prototyping. When you really need control, choose Macro Assembler. The 
CodeView debuger, an integral part of the Masm system, lets you test and 
debug your Microsoft QuickBASIC, QuickC and Macro И 

Assembler programs all at the same time. Microsoft 
All three List $348 Ours $225/after rebate $175 

Any two List CALL Ours CALL 


Greenleaf C Sampler 


3-in-1 oil for your C programs. Interrupt communications, windows, menus 
and more in a big new library. Device independent, logical attributes, 
unlimitedlogical windows. Keyboard input includes function and other keys. 
Clear examples to help you get started. Drives comm ports up to 9600 baud, 
with XMODEM included, using the most powerful system available. Also 


6% 


includes pull down menus that are easy to use. Avail- 
able for Quick C and Turbo C. Free source code with 


purchase һу Feb. 15th. List $95 Special Price $69 


PI Editor 


Imagine editing multiple files in multiple resizable windows; invoking your 
compiler and seeing your errors highlighted with error mes- 
sages; using advanced features like undo, macros, regular 
expressions, and "Find All" to speed your development pro- 
cess. PI—feature packed, lightning fast, fully configurable. The 
ultimate editing environment. List: $195 Ours: $149 
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Terms and Policies 
* We honor MC, VISA, AMERICAN EXPRESS 
No surcharge on credit card or C.O.D, Prepayment by 
ih. New York State residents add applicable sales 
пк and handling $3.00 per item, sent UPS 
ush service available, prevailing raes. 
grammer's Paradise will match any current nation- 


1-800-445-7899 
In NY: 914-332-4548 


Customer Service: 
914-332-0869 
International Orders: 
914-332-4548 
Telex: 510-601-7602 


aiy advertied price for the products listed in this ad. 
ices and Policies subject to change without notice. 
* Hours 9AM EST— 7PM EST 
*Ask for details. Some manufacturers will not allow 
returns once disk seals are broken. 
Corporate Buyers — Call for special 
discounts and benefits! 


Circle 242 on Reader Service Card 
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Special Holiday Presents from Programmer’s Paradise. sss 


TimeSlicer 


Enhance your C programs with TimeSlicer, a multitasking library that gives 
you the ability to create multitasking and real-time programs at the applica- 
tion level rather than interfacing with the operating system. New version 
5.0 includes multiple, user defined critical classes, math coprocessor 
support, terminate and stay resident functionality, improved event counters 
and timers and ability to terminate other tasks E T 


from the current one. 
List $295 Special Price $249 ы wis 


C/Pac (PforCe and Pre-C) 


Take advantage of this special bundle offer for C programmers! PforCe is а 
precoded optimized object-oriented toolkit of over 400 routines. It includes 
databases with B-trees, windows, interrupt-driven communications, string 
handling, menus, all of the basic DOS interfaces and other important 
features. Pre-C is now twice as fast with additional functionality. It cross- 
checks multiple source files and libraries at once, imme- 
diately uncovers errors in interfaces between program 4 4 
modules and performs other key functions. 

List $495 Special Price $279 


Microport System V/386 


Get multi-user, multi-tasking performance today with your 80386 PC and 
Microport's UNIX System V Release 3, the real UNIX developed by AT&T 
and Intel and enhanced and extended by Microport. System V/386 delivers 
almost unlimited speed and power. Runs in protected 
mode and supports four gigabytes and an unlimited 
number of users. 

Complete System List $799 Special Price $679 ” 


Happy Holidays 


from 


Programmers 


Qu 


A Division of Hudson Technologies, Inc. 
42 River Street, Tarrytown, NY 10591 
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THE COMPUTER CHRONICLES, THE 
ONLY NATIONAL TELEVISION SERIES 
AIMED AT COMPUTER USERS, OWN- 
ERS, EDUCATORS AND COMPUTER 
INDUSTRY PROFESSIONALS. NOW IN 
ITS FOURTH SEASON ON PUBLIC 
TELEVISION. 


CO-HOSTED BY GARY KILDALL AND 
STEWART CHEIFET, WITH COMMEN- 


TATOR GEORGE MORROW, THE Gary Kildall Stewart Cheifet George Morrow 
COMPUTER CHRONICLES KEEPS YOU 
UP-TO-DATE ON THE EVER CHANG- TOPICS THIS SEASON INCLUDE: 
ҚУ ЖЕ ОР CONE EDUCATIONAL SOFTWARE - RISC - UTILITIES 
THE COMPUTER CHRONICLES, PRO- DESKT OP PUBLISHING - GUIDE TO MACROS 
GRAMMED WEEKLY BY COMPUTER RAM RESIDENT SOFTWARE +» ON-LINE DATABASES - MODEMS 
PROFESSIONALS FOR COMPUTER PROJECT MANAGEMENT SOFTWARE - CD-ROMS 
USERS. ARTIFICIAL INTELLIGENCE * PERSONAL CAD 
PLUS... 
The Computer Chronicles is RANDOM ACCESS 
funded by Leading Edge A WEEKLY NEWS SEGMENT DESIGNED TO KEEP YOU IN- 
and McGraw-Hill's FORMED ABOUT THE LATEST DEVELOPMENTS IN THE COM- 
БҮГЕ magazine. PUTER INDUSTRY. 

LEADING EDGE The Computer Chronicles on PBS is a co-production of WITF/Harrisburg and KCSM/San Mateo. 


222 BYTE • DECEMBER 1987 


IN DEPTH 


Natural 
Language 


225 Natural-Language Processing | MS т. 
by Klaus К. Obermeier к ү 4m E 


233 Natural-Language Resource 
Guide 

237 Modeling the Brain 
by Matthew Zeidenberg 

251 The Intelligent Assistant 
by Gary G. Hendrix and 
Brett A. Walter 

261 DOS in English 
by Alex Lane 

269 Natural-Language Processing 
in С 
by Herbert Schildt 


DECEMBER 1987 * BYTE 223 


Introduction 


Natural Language 


Nan е processing, getting computers to under- 
stand and communicate in everyday English (or French 
or Swahili), has long been restricted to the realms of science 
fiction. In the past, many attempts at natural-language-pro- 
cessing systems required so much memory and processing 
time that they were limited on even the largest mainframe 
computers. But today, when the performance of many micro- 
computers exceeds that of yesterday's mainframes, the op- 
portunity for natural-language processing has become very 
real and exciting. 

Often considered a subfield of artificial intelligence, natu- 
ral-language processing is a field of study in its own right, 
and it is the focus of BYTE'sIn Depth section this month. We 
begin with the article "Natural-Language Processing" by 
Klaus K. Obermeier, a primer that mentions the several 
types of activities falling within this field. Perhaps the most 
popular activity is the design of front-end systems that can 
understand natural-language input and translate it into a form 
that a database program can understand. Other activities in- 
clude natural-language translation—for example, from Rus- 
sian to English—and natural-language generation, as in gen- 
erating an appropriate business letter. Mr. Obermeier also 
describes some of the more prominent approaches to natural- 
language processing and speculates about what the future 
may hold. 

Some interesting natural-language applications have al- 
ready appeared on microcomputers. А sample of these pro- 
grams is provided in the ''Natural-Language Resource 
Guide." 

Next, Matthew Zeidenberg's "Modeling the Brain" dis- 
cusses connectionism, a neural-network approach to AI and 
natural-language processing. Although some researchers 
find the brain irrelevant to understanding the workings of the 
mind, others are trying to understand how the brain copes 
with the constant bombardment of stimuli as a basis for ap- 
proaching the problems of cognitive science. The article dis- 
cusses a parallel distributed-processing network as a possi- 
ble model for the brain. 

Moving from the abstract to the concrete, one of the most 
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successful AI microcomputer programs to date is Q&A, a 
combination database and word processor with sophisticated 
natural-language-processing capabilities. Gary G. Hendrix 
and Brett A. Walter, the two people behind Q&A’s natural- 
language interface, describe the technical considerations 
involved in designing “Тһе Intelligent Assistant.” 

Of course, we would be remiss in covering natural-lan- 
guage processing if we didn't also mention the Prolog 
language. In “DOS in English," Alex Lane presents а very 
useful program written in the popular Turbo Prolog environ- 
ment. The program, called NL-DOS, is a natural-language 
interface for DOS. With it, you can bypass many rather cryp- 
tic DOS commands and use plain English. Lane's program 
can be modified to handle a wide array of DOS commands 
and can be adapted to handle other applications as well. 

And finally, in "*Natural-Language Processing in С,” 
Herbert Schildt presents some material adapted from his 
book Artificial Intelligence Using C (Osborne/McGraw- 
Hill, 1987). The technique he illustrates, top-down context- 
free recursive-descent parsing, is not unique to natural-lan- 
guage processing, but it is used in many computer-language 
compilers as well. 

This section presents a brief glimpse of the technology 
currently in use and, perhaps, to come in our attempt to 
understand and implement natural-language processing on 
computers. 

—Rich Malloy and Jane Morrill Tazelaar, 
Technical Editors 


NATURAL LANGUAGE 


Natural-Language 
Processing 


An introductory look at some of the technology used 
in this area of artificial intelligence 


THERE ARE ALMOST as many defini- 
tions of natural-language processing 
(NLP) as there are researchers studying 
it. But for purposes of simplicity, I will 
define NLP as the ability of a computer to 
process the same language that humans 
use in normal discourse. 

NLP is generally divided into six 
major areas: (1) natural-language inter- 
faces to databases, (2) machine transla- 
tion—that is, from one natural language 
to another, (3) text scanning/intelligent 
indexing programs for summarizing large 
amounts of text, (4) text generation for 
automated production of standardized 
documents, (5) speech systems to allow 
voice interaction with computers, and (6) 
tools for developing NLP systems for 
specific applications. According to the 
Clearinghouse for NLP at Battelle Co- 
lumbus Laboratories, over 40 percent of 
research activity is devoted to developing 
natural-language interfaces to databases. 
Machine translation and NLP tools each 
account for 20 percent of the research. 
The remaining categories attract signifi- 
cantly less activity. 


Approaches to NLP 

The central problem for NLP systems is 
the transformation of a potentially ambig- 
uous input phrase into an unambiguous 
form that can be used internally by a com- 
puter system. These internal representa- 
tions, of course, vary from one applica- 
tion to another. As you can imagine, 
major problems arise if there is morethan 
one potential interpretation of the input 
(as in "List all employees broken down 
by sex") or if the input is somehow in- 


Klaus K. Obermeier 


complete (e.g., “if y cn rd ths u r smrt”). 

The transposition from the potentially 
ambiguous phrase to the internal repre- 
sentation is known as parsing. The word 


parse is actually derived from the Latin 


phrase pars orationis (part of speech). In 
NLP, parsing is usually a process of com- 
bining the symbols of a phrase into a 
group that can be replaced by another, 
more general symbol. This new symbol 
can in turn be combined into another 
group, and so on, until an allowable 
structure evolves. 

Five different types of parsers have 
evolved: pattern-matching, grammar- 
based, semantic, knowledge-based, and 
neural-network parsers. Each one has a 
unique approach to NLP. 


Pattern-Matching Approaches 
Early natural-language programs were 
based on the idea that parsers can look for 
recurring linguistic patterns in a sentence 
without using any explicit grammatical 
formalism. During sentence analysis, the 
system merely looks for a possible match 
with a fixed number of patterns. If a 
match is found, the system performs a 
certain action (e.g., rearranging the input 
according to another pattern). The pro- 
cess is similar to template-matching pro- 
grams in other areas of AI (e.g., vision). 
ELIZA, the best-known pattern- 
matching program, was designed to sim- 
ulate a Rogerian psychologist. The pro- 
gram, still popular today, was written by 
Joseph Weizenbaum in 1966. ELIZA 
consists of a set of patterns (see figure I), 
with each pattern having a number of re- 
plies associated with it. When a particu- 


lar pattern is matched, the program se- 
lects one of the given set of replies and 
makes any necessary substitutions in that 
reply. 

Pattern-matching programs without a 
grammatical basis proved to be of limited 
use. They are useful only if partial analy- 
sis is required or if other components of 
the system can make up for the loss of 
syntactic information. The basic concept 
of pattern matching, however, has been 
further developed and was used in se- 
mantic grammars, which I will discuss 
later. 


Grammar-Based Approaches 

The term grammar refers to a set of rules 
that describes what sentences are part of 
a particular language. These rules are 
often called rewrite rules or productions. 
Two simple rewrite rules are as follows: 


S -> NP VP 
5- УР 


These rules stipulate that a sentence (S) 
must have a noun phrase (NP) and a verb 
phrase (VP), or just a verb phrase by it- 
self. With these rules you can build a tree 
structure showing unambiguously how 
the words in a sentence interact (see fig- 
ure 2). It is common practice to call the 
words at the ends of tree limbs terminals. 
The other symbols in the tree, which are 

continued 
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usually capitalized, are called nontermi- 
nals. Rewrite rules usually establish how 
a nonterminal can be rewritten as a string 
of terminals or other nonterminals. 

The noted linguist Noam Chomsky de- 
vised four types of grammar, based on 
the types of rules they used. The simplest 
grammar, Type 3, is also known as a fi- 
nite-state or regular grammar. It can pro- 
duce only simple “sentences.” 


Input Pattern: 


Replies: 


The Type 2 grammar is also known as 
a context-free grammar. In this gram- 
mar, the left side of each rewrite rule can 
consist of only a single nonterminal sym- 
bol. Note that this symbol can always be 
rewritten as the right side of the rule, re- 
gardless of the context in which that non- 
terminal appears. [Editor's note: Most 
syntactic parsers use a context-free 
grammar. See "Natural-Language Pro- 


(O YOU REMEMBER O) 


(DO YOU OFTEN THINK OF 4) 


(DOES THINKING OF 4 BRING ANYTHING ELSE TO MIND) 
(WHAT ELSE DO YOU REMEMBER) 

(WHY DO YOU REMEMBER 4 JUST NOW) 

(WHAT IS THE CONNECTION BETWEEN ME AND 4) 


Sample Input: 


DO YOU REMEMBER LAST WEEK 


Sample Response: WHAT IS THE CONNECTION BETWEEN ME 


AND LAST WEEK 


Figure 1: ELIZA, one of the earliest natural-language-processing programs, uses а 
pattern-matching parser to create responses to user input. The listing here shows one 
of the patterns used by the program and its replies. The word “О” in the pattern 

will match with any number of words. The number 4 in the replies is substituted with 
the fourth element in the input pattern—that is, those words that correspond to the 


second О. 


— > 


Grammar: 
S > NP VP 
NP > DET NP1 
NP — МР1 
NP1 > ADJ МР1 
МР1 > NOUN 
VP > VERB ADV 
NOUN - program 
VERB > compiles 
ADJ > new 
DET > the 
ADV > slowly 


Sentence: 


the new program compiles slowly 


Tree: 


NP 1 


NOUN 


program 


VERB 


compiles 


Figure 2: A simple sentence, a simple set of rewrite rules, and a tree drawn of the 
sentence using those rules. The symbols or words at the ends of each limb are 
terminals. The other symbols are called nonterminals. In this grammar, which is 
context-free, a single nonterminal is rewritten as one or more other symbols. 
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cessing in C" by Herbert Schildt on page 
269.) 

The next most complex grammar is а 
Type 1 or context-sensitive grammar. In 
this type, more than one symbol can ap- 
pear on the left side of the rewrite rule. 
There is only one requirement for these 
rules: There must be more symbols on 
the right side than on the left. 

The most complex grammar, Type 0, 
has rules that do not follow any set pat- 
tern or requirements. This grammar is 
very difficult to parse. Indeed, research- 
ers have proved that a Turing machine is 
required to process languages with this 
grammar. 

Chomsky's major contention was that 
a natural language such as English could 
not be completely described by a context- 
free grammar, but required either a con- 
text-sensitive or a Type О grammar. 
There is an ongoing dispute in linguistics, 
however, as to whether English does in 
fact conform to a context-free grammar. 

One argument in support of English 
being a context-sensitive language in- 
volves the fact that singular nouns and 
plural nouns require singular verbs and 
plural verbs, respectively. For example, 
the grammar in figure 2 is a simple con- 
text-sensitive grammar. You can expand 
this grammar by adding two rewrite 
rules, both of which are allowable: 


NOUN ^ programs 
VERB - compile 


Now, however, the grammar will allow a 
sentence that is not allowable in English: 


The programs compiles slowly. 


You can add additional rules to the gram- 
mar that would disallow such sentences, 
but these rules would destroy its present 
simplicity. Other problems are caused by 
the word "respectively" in sentences 
such as “Singular nouns and plural nouns 
require singular verbs and plural verbs, 
respectively." 


Semantic Approaches 

The central role of meaning in under- 
standing language has led some research- 
ers to rely on predominantly semantic 
rather than syntactic approaches. These 
researchers do not deny the need for 
some structural processing; rather, they 
use the syntactic analysis to complement 
their semantic considerations. 

Two semantically oriented approaches 
to NLP are case grammar and semantic 
grammar. 

Case grammar has been used in a num- 
ber of NLP implementations since its de- 
velopment in 1968. The idea behind case 
grammar is that every sentence has an un- 


NLP 


derlying representation of its meaning. 
This representation includes the verb and 
the various noun phrases related to the 
verb. For example, in the sentence “John 
opened the door with a key," we desig- 
nate "John" as the agent, "door" as the 
object, and "key" as the instrument for 
the verb "opened." Note that the cases 
remain the same for the sentence “The 
door was opened by John with a key." 

The founder of case theory, C. Fill- 
more, referred to the relationships be- 
tween these nouns and the verb as cases. 
(You may recall that Latin and some 
modern languages have similar cases for 
nouns.) Fillmore postulated a number of 
cases, none of them occurring more than 
once in a sentence. 

Semantic grammar consists of a lexi- 
con and a series of rewrite rules. It is sim- 
Маг to a syntactic grammar, except that 
word classes (e.g., NOUN, VERB) are 
replaced by specific semantic classes 
(e.g., SHIPS, SHIP-PROPERTIES). 
The advantage of this approach is that the 
size of these semantic classes is much 
smaller than the size of an equivalent 
word class. This results in a much more 
efficient parsing strategy, since the pro- 
gram has to check a smaller number of 
possibilities. The disadvantage of seman- 
tic grammar is the difficulty of transfer- 
ring rewrite rules from one domain of ap- 
plications to another. 

One of the most prominent implemen- 
tations of semantic grammar was LAD- 
DER, developed in 1978 by Gary G. 
Hendrix. LADDER was designed as a 
natural-language interface to a database 
for the U.S. Navy. Figure 3 shows an ex- 
ample of some of the rewrite rules used 
by LADDER. Hendrix later went on to 
form the company Symantec and devel- 
oped the database manager/word proces- 
sor Q&A. [Editor's note: See “Тһе Intel- 
ligent Assistant " by Gary G. Hendrix and 
Brett A. Walter on page 251.) 


Knowledge-Based Approaches 
Instead of relying solely on the structural 
or semantic information of a sentence, 
some NLP systems also have access to a 
knowledge base for a specific domain of 
knowledge. This contrasts with most 
grammar-based theories that lookat NLP 
simply in terms of a set of rewrite rules 
for sentence-level processing. 

One knowledge-based approach is 
called word-expert parsing. In this ap- 
proach, the word is considered the basic 
linguistic unit. Linguistic knowledge is 
distributed among a group of procedural 
“experts” that know how the interpreta- 

.tion of a word changes in particular 
contexts. 

One argument in favor of this approach 
is the fact that words have а rich linguistic 


and conceptual structure. Also, it is un- 
likely that language can be reduced solely 
to a number of rewrite rules, as implied 
by most grammar-based theories. 

Another knowledge-based approach is 
called conceptual dependency theory. 
The central idea behind this theory is to 
create a canonical representation of a 
sentence, based on certain semantic 
primitives. A canonical representation is 
simply a basic way of representing the 
meaning of a sentence. Different sen- 
tences that mean the same thing will all 
have the same common canonical repre- 
sentation. For example, “Jean eats candy" 
and “The candy was eaten by Jean” both 
share the same canonical representation: 
"Jean — INGEST -— candy." 

In this theory, semantic primitives are 
the most basic entities used to describe 
the world. Individual words can always 
be analyzed further, but semantic primi- 
tives cannot. 

The most prominent use of conceptual 
dependencies was done by Roger Schank 
in 1975. His idea of representing the 
meaning of a sentence such as “Jean eats 
candy" is to postulate primitive actions to 
represent semantic relationships. These 
primitive actions include INGEST (“take 
something to the inside of an animate ob- 
ject”) and MOVE (“move a body part"). 
Schank's original theory postulated only 
seven primitive actions. Five of these 
were for physical actions (PROPEL, 
MOVE, INGEST, EXPEL, and GRASP). 
The remaining two were for describing 
state changes: PTRANS (physical trans- 
fer of location) and MTRANS (mental 
transfer of information). 

In 1977, Schank integrated the theory 
of conceptual dependencies into his script 
theory. A script is a set of standardized, 
perhaps oversimplified knowledge used 
for processing natural language. For ex- 
ample, a script for a restaurant would 


Rewrite rules: 


contain certain basic facts, such as: 
S— Customer 


Entry conditions: 
S is hungry. 
S has money. 


Results: 
S has less money. 
S is not hungry. 
S 1s pleased (optional). 


The script also contains other informa- 
tion, such as what kinds of people or 
things are found in the restaurant, and 
what types of actions these people or 
things are allowed to do. 


Neural-Network Approach 

A fairly recent approach to NLP involves 
setting up a network of neuron-like com- 
puting units. Each unit has a number of 
inputs, a small set of possible states, and 
an Output that is a function of the inputs. 
Each input to the computing unit has a 
confidence value, which can vary from 
—] to 1. When a computing unit is acti- 
vated, it evaluates all its inputs and 
weighs them according to their respective 
confidence values. If certain conditions 
are met, the computing unit generates an 
output value that is used as input by other 
computing units. Note that only the con- 
fidence values of the inputs may be 
changed during "learning"; the connec- 
tion pattern is “prewired.” 

This type of system is usually called a 
neural-network or connectionist ap- 
proach. The fundamental premise of the 
approach is that the individual units do 
not transmit large amounts of data but 
compute simply by being connected to a 
large number of similar units. 

The neural-network parsing model 

continued 


S > what is SHIP-PROPERTY of SHIP? 


SHIP-PROPERTY - the SHIP-PROP | SHIP-PROP 


SHIP-PROP - speed | length | draft | beam | type 


SHIP -* SHIP-NAME | the fastest SHIP? |... 


SHIP-NAME — Kennedy | Kitty Hawk |... 


Sample input: 


WHAT IS THE LENGTH OF THE KENNEDY? 


Figure 3: Some of the rewrite rules used bythe semantic grammar of the LADDER 
system. Note that semantic classes such as SHIP and SHIP-PROPERTY have 
replaced the word classes of figure 2. The pipe symbol “|” designates “OR. ” 
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contains three levels of "neurons." The 
first level is the lexical level, which 
serves as the input level ofthe network. 
Here, the neurons are mapped to particu- 
lar words. On the second level, the word- 
sense level, the inputs from the lexical 
level аге combined to activate neurons 
that represent the meaning of the words. 
On the third, case-logical, level, the 
meanings are combined to form predi- 
cates and objects. 

Neural-network parsing comes closest 
to modeling human linguistic information 
processing, based on neurological evi- 
dence. It is, however, still at the begin- 
ning stage of research. For a description 
of neural-network parsing, see “Toward 
Connectionist Parsing" by Small, Cot- 
trell, and Shastri. [Editor's note: See also 
"Modeling the Brain" by Matthew Zei- 
denberg on page 237]. 


Parsing Techniques 

Once a natural-language developer has 
decided on a particular parsing approach, 
he or she must then choose a parsing tech- 
nique or formalism. Parsing techniques 
fall intotwo groups: nondeterministic and 
deterministic. The nondeterministic 
parsers can be further divided into top- 


Simple NP: 


down and bottom-up parsers. Other spe- 
cialized parsing techniques are based on 
combinations of these three major types. 

Top-down parsers try to match the 
grammar rules against the input, starting 
at the topmost rewrite rule (which usually 
involves the start symbol or sentence 
symbol S) and recursively moving toward 
lower, more specific rewrite rules. The 
parse is successful if a sentence can be 
constructed that matches the input 
sentence. 

Top-down parsers are easy to write and 
modify. Rules that are more likely to be 
used can easily be placed ahead of less 
likely rules, enhancing performance. 
And the number of generated sentences 
can be arbitrarily limited. 

Top-down parsers can be slow, how- 
ever. If all the rules at a particular level 
fail, the parser backtracks up to the previ- 
ous level to try another rule there. During 
backtracking, the same constituents may 
be analyzed many times. Top-down 
parsers also have trouble handling ill- 
formed input and require a separate mod- 
ule to decide which of several successful 
parses is the best. 

Bottom-up parsers start by combining 
the lowest-level elements first and then 


Figure 4: A transition network for a simple noun phrase. The computer begins at 
the state labeled "Start" and moves to other states depending оп how its input 
matches the labeled arcs. The arc labeled “jump " is always taken if tested. Note 
that this network performs the same function as the rules "NP" and “NPI ” in the 
grammar of figure 2. 


Figure 5: A set of recursive transition networks for a noun phrase (NP) and a 
prepositional phrase (PP). These networks can be called by other networks or by 


each other. 
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building up larger constituents. For ex- 
ample, in the simple grammar in figure 
2, the first steps of a bottom-up parser 
would be to substitute the nonterminal 
DET for the; ADJ for new; NOUN for 
program; and МР1 for ADJ NOUN. 

Bottom-up parsers canat least partially 
parse ill-formed input. Also, scoring 
mechanisms can be applied to reduce the 
combinatorial explosion of possible 
parses. Since bottom-up parsers are not 
goal-directed, however, they generate nu- 
merous spurious parses. Апа the correct- 
ness of the parse can be determined only 
after all the parses are performed. 

Deterministic parsing is different from 
top-down and bottom-up parsing in that 
there is no backtracking. Deterministic 
parsing is also called wait-and-see pars- 
ing (WASP). The technique creates new 
nodes in a bottom-up fashion but uses a 
ümited look-ahead feature to determine 
which node to use. One advantage of a 
deterministic parser is increased speed 
because it avoids the combinatorial ex- 
plosion of possible parses. The disadvan- 
tage is that the algorithm is based solely 
on syntactic information. 

The best known of the deterministic 
NLP systems was PARSIFAL, created by 
M. Marcus in 1980. One result of PARSI- 
FAL was a clear delineation of when such 
a parser would have to use nonsyntactic 
information to analyze input. 


Augmented Transition Networks 
Although first developed in 1970, the 
augmented transition network (ATN) is 
still the most widely used technique for 
NLP. But before I describe ATNs, I'll 
discuss transition networks. 

A transition network consists of a 
series of states connected by arcs (see fig- 
ure 4). Each arc is labeled by a word cate- 
gory (e.g., noun or verb) or a specific 
word. The program starts at a given state 
and then checks the next word in the input 
string for a match with one of the arcs. If 
a match is found, the program proceeds 
to the next arc, and thus "traverses the 
network. " 

The advantage of transition networks is 
that they can be easily implemented on a 
computer. Each state can be imple- 
mented as a function that checks its input 
against the arcs emanating from that 
state. If a match is found, the function (or 
state) at the end of that particular arc is 
called. 

Recursive transition nerworks have an 
additional feature in that some arcs may 
be labeled with other, subordinate, tran- 
sition networks (see figure 5). These arcs 
let a given network call another network 
or even call itself recursively. Usually 
these arcs are labeled with nonterminal 
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The ATN remains 

the most widely used 
technique for natural- 
language processing. 


symbols (e.g., PP for prepositional 
phrase). These networks are considera- 
bly more powerful than transition 
networks. 

Even more powerful are augmented 
transition networks. ATNs are similar to 
recursive transition networks but have 
three additional features: registers, which 
can store conditions or information on a 
global basis, regardless of which particu- 
lar subnetwork is being processed; condi- 
tions, Which let arcs be selected if regis- 
ters indicate certain conditions; and 
actions, which let arcs modify the struc- 
ture of data. 

Note that the arcs in an ATN can be 
labeled, not only with words, word 
classes, and nonterminals, but also with 
arbitrary tests that depend on the state of 
the global registers. These global regis- 
ters and their associated tests make it pos- 


sible for the program to go beyond check- 
ing only adjacent elements. Obviously, 
being ableto store and act on these condi- 
tions makes possible a much more effi- 
cient parsing than earlier transition net- 
works did. For example, the presence of a 
form of the verb “Бе” before the main 
verb in a sentence can set a trigger to 
check for the preposition "by," which in 
turn can corroborate evidence for a pas- 
sive or an active sentence. 

Although АТ№ are powerful, they ex- 
perience problems with ungrammatical 
sentences for which no relevant networks 
have been provided. If the program en- 
counters a construction for which it does 
not have a structural description, it sim- 


ply stops. 


Chart Parsers 
The chart-parsing idea was implicitly 
stated in a classic paper by J. Earley in 
1970 on context-free parsing algorithms 
for compilers and compiler generators. 
A chart parser combines the constitu- 
ents of the input sentence according to the 
rules of a particular grammar. It com- 
bines these constituents as they are en- 
countered and stores the output in a well- 
formed substring table (the chart). The 
parsing mechanism keeps track of the 


constituents it has built and the contexts 
in which they are expected. This means 
that no work needs to be duplicated for 
combining words that potentially are part 
of several parses. А chart parser com- 
bines the flexibility of control of a top- 
down parser with the data-driven pro- 
cessing power of a bottom-up parser. 

One advantage of a chart parser is that 
it can be used with any of several gram- 
matical formalisms, rule invocation strat- 
egies, and search strategies. With this 
flexibility, however, comes the disadvan- 
tage that the program must record all 
plausible and implausible parses, leading 
to increased storage requirements. 


The Future 
Market predictions are hard to make for 
an area of R&D as embryonic as NLP. 
Many of the scenarios that have been pro- 
posed feature an overly optimistic prog- 
nosis. À case in point is a prediction by 
the newsletter Artificial Intelligence Mar- 
kets in August 1985 that revenues for 
NLP software would grow by 200 percent 
between 1984 and 1985. Actual growth 
was around 100 percent. For 1986, AIM 
predicted a mere 20 percent increase. 
AIM also predicted that approximately 
continued 
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450,000 personal computer software 
packages with integrated NLP capability 
will be shipped by 1990. 

Numbers, however, can be mislead- 
ing, success stories subjective, and 
claims often too optimistic. In brief, NLP 
technology is still too young to allow firm 
long-range predictions. But, comparing 
current market studies with the informa- 
tion from Battelle's Clearinghouse for 
NLP corroborates the above-mentioned 
trend toward the personal computer and 
integration in everyday applications 
software. 

In the long run, progress will be influ- 
enced primarily by unforeseeable innova- 
tions in both software and hardware, and 
maybe netware. 

Intelligent user interfaces of the future 
will require capabilities for both the un- 
derstanding and the generation of natural 
language. The market potential for NLP 
products will further increase if a com- 
mon standard can be established. This 
common standard would let users access 
different programs and databases through 
the same interface. NLP tools will be- 
come more popular, depending on the 
demand for better interfaces to many dif- 
ferent software packages. Customization 
and integration will play a role, since the 
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applications program is only as good as 
its interface. 


A Science by Itself 

NLP has been a controversial issue for the 
fields of both AI and linguistics. AI re- 
search was said to be practical but untheo- 
retical, whereas research within linguistics 
was theoretical but impractical. The eclec- 
tic nature of NLP research has to give way 
to a more autonomous discipline dealing 
exclusively with the issue of natural-lan- 
guage understanding by biological and 
electronic organisms. Current NLP re- 
search is caught between the ideologies of 
the various academic disciplines. NLP sys- 
tems of the future have to be based on more 
innovative linguistic and conceptual 
models if they are to become useful and ac- 
cepted on a large scale. 8 
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American Expertech Inc. 
P.O. Box AS 

Incline Village, NV 89450 
(702) 831-0136 


Xi Plus 

IBM PC. XT. AT, PS/2. and 
compatibles 

512K bytes 

$1250 development system 

$295 run-time-only system 
Expert-system shell for 
nonprogrammer expert to generate 
knowledge-based and expert 
systems. Natural-language 
interface. Interfaces with dBASE 
ШІ, Lotus 1-2-3, SuperCalc, DIF 
files, and more. 

Inquiry 955. 


Artificial Intelligence Research 
Group 

92] North La Jolla Ave. 

Los Angeles, CA 90046 

(213) 656-7368 


ELIZA 

IBM PC, XT, AT, Apple II, 
II Plus, lic, and compatibles 
48K bytes 

$45 

Natural-language application: 
Conversation with a 
“psychotherapist.” 

Inquiry 956. 


Battelle 

505 King Ave. 
Columbus, OH 43201 
(614) 424-6424 


NLQ (Natural Language 
Query) 

IBM PC, XT, AT and 
compatibles 

512K bytes 

$995 (expires 12/31/87; call for 
new price) 

Natural-language interface to 
Oracle, DB2, and DM relational 
databases. 

Inquiry 957. 


Datamate Co. 

4135 South 100th East Ave.. 
Suite 128 

Tulsa, OK 74146 

(800) 262-7276 


EnQuery 

IBM PC, XT, and AT 
128K bytes 

$495 


Natural-language report writer, 
interfaces with any COBOL-based 
application package. 

Inquiry 959. 


Excalibur Technologies Corp. 
122 Tulane, SE 
Albuquerque, NM 87106 
(505) 265-1273 


Savvy 

IBM PC, XT, AT, and 
compatibles 

128K bytes 

$237 

Natural-language-based 
database, programming language, 
and query language. 

Inquiry 960. 


Information Builders Inc. 
1250 Broadway 

New York, NY 10001 
(212) 736-4433 


EQL (English Query 

Language) 

Requires PC/Focus 3.0 

IBM XT, AT, and PS/2 

640K bytes 

$249 

Natural-language interface for 
PC/Focus (access to dBASE III and 
dBASE III Plus files). 

Inquiry 961. 


Lotus Development Corp. 
55 Cambridge Parkway 
Cambridge, MA 02142 
(617) 577-8500 


HAL (Human Access 
Language) 

Requires Lotus 1-2-3 

IBM PC, XT, AT, Compaq 386, 
AT&T 6300, and true compatibles 
512K bytes 

$150 

Natural-language interface for 
Lotus 1-2-3. 

Inquiry 962. 


Micro Data Base Systems Inc. 
P.O. Box 248 

Lafayette, IN 47902 

(800) 344-5832 


Guru 

IBM PC, XT. AT, RT, and 
compatibles 

640K bytes 

$6500 


Expert-system environment with 
database management system, 
spreadsheet, programming 
language, text processing, 
graphics, and remote 
communications. Natural-language 
interface. 

Inquiry 963. 


K-Chat 

Requires KnowledgeMan/2. 
IBM PC, XT, AT, and 
compatibles 

512K bytes 

$295 

Natural-language interface for 
KnowledgeMan/2. 4 
Inquiry 964. 


Microrim Inc. 

3925 159th Ave. NE 
P.O. Box 97022 
Redmond, WA 98052 
(206) 885-2000 


CLOUT 

Requires R:base System V or 
R:base 4000/5000 

IBM PC, XT, AT, PS/2, and true 
compatibles 

512K bytes (R:base System V) 
256K bytes (R:base 4000/5000) 
$295 

Natural-language interface for 
R:base System V and R:base 
4000/5000. 

Inquiry 965. 


Programming Logic Systems Inc. 
31 Crescent Dr. 

Milford, CT 06460 

(203) 877-7988 


APES (Augmented Prolog for 
Expert Systems) 

Requires micro-PROLOG 
IBM PC, XT, AT, and 
compatibles 

512K bytes 

$500 

Expert-system shell that 
constructs logic-based expert 
systems. Natural-language 
interface. 

Inquiry 966. 


Softsync Inc. 

162 Madison Ave. 
New York, NY 10016 
(212) 685-2080 


SuperExpert 
IBM PC, XT, AT, and 


NATURAL-LANGUAGE RESOURCE GUIDE 


compatibles, Macintosh 512K 
Enhanced, Plus, SE, and II 
PC version: 256K bytes 

$199 

Expert-system development 
program with natural-language 
inquiry. PC version interfaces 
with standard ASCII comma 
delimited files. Macintosh 
version interfaces with Macintalk. 
Inquiry 967. 


Solution Systems 

541 Main St., Suite 410 
Weymouth, MA 02190 
(800) 821-2492 


PROLOG-86 

IBM PC, XT, AT, and 
compatibles 

256K bytes 

$95 

Programming language for 
creating natural-language 
interfaces and other artificial- 
intelligence applications. 
Inquiry 968. 


Symantec 

10201 Torre Ave. 
Cupertino, CA 95014 
(408) 253-9600 


IA (Intelligent Assistant) 
Requires Q&A 

IBM PC and compatibles 
512K bytes 

$349 

Natural-language interface for 
Q&A. 

Inquiry 969. 


Thunderstone Corp. 
Expansion Programs 
International Inc. 

P.O. Box 839 
Chesterland, OH 44026 
(216) 449-6104 


Metamorph 

IBM PC, XT, AT, and 
compatibles 

256K bytes and hard disk drive 
$5000 
Natural-language-driven text- 
analysis software for information 
retrieval and correlation. Used 
for research and strategic 
information analysis. 

Inquiry 972. 
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People who deal with'bauc 
of McGraw-Hill information 


Nobody understands the value of good informa- 
tion better than the people who work in computers 
and communications. 

And for those people, no information carries more 
weight than McGraw-Hill's. We provide the databases, 
analyses and news that computer and communications 
professionals rely on to illuminate the workings of 
their industries. 

Everyone in the business keeps up with the 
latest developments by reading McGraw-Hill maga- 


zines. BYTE, Electronics and Data Communications 
are all required reading in the field. So are books fro 
Osborne/McGraw-Hill. 

For MIS/EDP and communications professional 
Datapro's print and on-line directories and reports 
cover every aspect of computer hardware and softwa 
from mainframes to micros, as well as communicatio 
and office automation. 

For people who manufacture or sell microcom- 
puters and microsoftware, Future Computing is the 
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number one information source for product tests, 
analyses and comparisons. 

People who specialize in communications are 
wired into CCMI/McGraw-Hill, to receive not only the 
hard facts on communications tariffs, but also in-depth 
analyses and bottom-line recommendations via print, 
software and on-line products. 

And when telecommunications and computer 
companies plan for the future, they rely on DRI 
Communications to provide them with forecasts 


of economic forces and industry trends. 
When it comes to tuming megabytes into mega- 
bucks, nothing computes like McGraw-Hill information. 
McGraw-Hill, Inc., 1221 Avenue of the Americas, 
New York, N.Y. 10020. 
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NATURAL LANGUAGE 


Modeling the Brain 


A neural-network approach to natural-language processing and 


similar problems may be the key to building systems that "learn' 


THE IDEA OF simulating the brain 
formed the foundation for much of the 
early work in artificial intelligence. The 
brain was seen as a "neural network,” 
that is, a set of nodes, or neurons, con- 
nected by communication lines. Lately, 
there has been a substantial revival in the 
use of neural-network models, or con- 
nectionism, as the field is often called 
(see reference I). Connectionist models 
are applicable to a variety of cognitive- 
science problems, including natural-lan- 
guage processing, speech processing, 
and vision. 

One major advocate of connectionism 
is Daniel W. Hillis. His Connection Ma- 
chine is more brain-like than a traditional 
computer. Hillis points out that in a con- 
ventional computer, most of the silicon 
lies inactive most of the time. At any 
given time, only the CPU and a very 
small part—a few bytes—of the memory 
are active (see reference 2). The Connec- 
tion Machine is composed of many 
processor/memory units, most of which 
are active at the same time. Douglas R. 
Hofstadter (see references 3 and 4) has 
long been an advocate of a similar view of 
cognition, with interacting actors in a 
cognitive process exchanging messages. 

On the simplest level, the brain func- 
tions as follows: Neurons activate or in- 
hibit the firing of other neurons. Whether 
or not a particular neuron fires depends 
on the inhibitory or excitatory inputs 
from all the neurons connected to it. 
Somehow, the activations of all the neu- 
rons, how they communicate with one an- 
other, and the nervous system's interac- 
tions with the environment determine 
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your memories and thoughts—at least as 
far as philosophical materialists are 
concerned. 

Of course, neurophysiologists, while 
still largely in the dark as to the operation 
of higher cognitive functions, have 
learned a great deal more about the brain 
than is evident in this simple model. 
Nevertheless, scientists in the 1950s were 
amazed at what simple systems of nodes 
with excitatory and inhibitory connec- 
tions could do. (See the text box “The 
Perceptron Controversy" on page 240.) 

In 1943, Warren S. McCulloch and 
Walter Pitts proved that any neural-net- 
work model in which a finite amount of 
information could define the state of an 
individual neuron could be modeled on a 
standard computer. The “finite amount 
of information” assumption is a big one: 
The number of bits needed to describe the 
state of a given neuron may be so large 
that it makes the simulation slow and 
impractical. 


Is the Brain Relevant? 

A strong school in AI feels that studying 
the brain is not the most fruitful road to 
understanding thought. The brain repre- 
sents just one way of making a thinking 
machine, and certainly not the optimal 
way. Traditional AI sees thought as a 
series of problems to solve, and believes 
strongly that there is no philosophical 
reason why a computer can't solve them. 
The basis for this belief is the Church- 
Turing thesis, which roughly states that if 
a function is computable, you can com- 
pute it with a conventional computer— 
formally, a Turing machine. This thesis 
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cannot be proved, but it is widely ac- 
cepted because no one can think of a 
counterexample. 

Daniel Dennett of Tufts University 
argues that neurophysiologists, working 
from the “bottom up”—that 1s, from the 
minute details up to the overall problem 
to be solved—in an attempt to understand 
human cognition, and computer scien- 
tists, working from the “top down," may 
ultimately both reach their goal. But he 
thinks the computer scientists will reach 
it first (see reference 5). The argument 1s: 
If I take a computer running a spread- 
sheet, and try to figure out what the pro- 
gram is doing by looking at the electrical 
currents inside, I won't progress as 
quickly as I would if I tried to write an- 
other program that also runs a spread- 
sheet. 

In an approach that is in between those 
of the neurophysiologists and the more 
traditional AI researchers, David E. 
Rumelhart, James L. McClelland, and 
their colleagues don't dismiss the brain 
as irrelevant to the functioning of the 
mind. Rather, they feel that, by experi- 
menting with neural networks, they can 
gain insight into how the brain copes with 
the problems it has to solve. 


Parallelism 

Another reason for studying brain-like 

models is their parallelism. The “сігсші- 
continued 
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Until we build effective 
parallel-processing 
hardware, connectionist 
models are unlikely to 
provide computationally 
efficient solutions to 

Al problems. 


ry" of the brain is much slower than a 
computer's. In order for the brain to work 
as fast as it does—psychologists have 
shown that we can recognize objects in a 
split second—many neurons must work 
in parallel. In contrast, many AI pro- 
grams run very slowly. The hope is: If we 
can find ways to run AI programs in par- 
aliel, they will run in a reasonable 
amount of time. 

Parallel computation has been a busy 
area in computer science over the past 10 
years. Most mainstream research on par- 
allel computing is quite different from the 
neural-network approach. Researchers 
have studied algorithms for mesh-con- 
nected arrays of processors, pipelines, 
processors arranged in a tree-like fash- 
ion, and distributed systems of intercon- 
nected processors, to cite just a few. 

Neural networks represent only one line 
of research in parallel computation. Basi- 
cally, you must answer two fundamental 
questions in designing a parallel computer 
system: How do you connect the proces- 


sors for communication purposes? And 
how much computing power and memory 
do you put in each processor? Many re- 
searchers find no reason to restrict them- 
selves to neural-network models, which 
represent a very small subset of the possi- 
ble parallel-computing models. 

Nevertheless, neural-network re- 
searchers think that their models, by be- 
ing most faithful to what we know about 
the brain, will show the most success. 
Unfortunately, neural networks have sel- 
dom been built in hardware; normally, 
they must be simulated in software. 
These simulations have typically been 
very slow, since one processor had to do 
the work of many. Until we build effec- 
tive parallel-processing hardware, con- 
nectionist models are unlikely to provide 
computationally efficient solutions to AI 
problems. 


The Connection Machine 
One attempt to build a parallel computer 
is Hillis’s Connection Machine, which 
has many small processors, each contain- 
ing a small amount of memory. The ma- 
chine has a fixed architecture—that is, 
certain processors are physically con- 
nected to certain others. Any pair of pro- 
cessors not physically connected can 
communicate in software via special pro- 
cessors called “routers,” which exist to 
forward messages. It is critical that con- 
nections between processors be program- 
mable so that the machine is not limited 
in the types of networks it can realize. 
 Hillis's machine can realize a wide va- 
riety of network models. It can adapt it- 
self to the mesh-like architecture used in 
image processing, as well as to conven- 


Figure 1: /n a typical neural network, every node has an activation, and every 
connection between nodes has a weight. A rule, which varies from network to 
network, governs the way in which weights and activations change over time. 
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tional semantic networks for knowledge 
representation. Recently, the Connection 
Machine has shown that it 1s well suited to 
database tasks, which are closely related 
to semantic networks. Hillis's company, 
Thinking Machines Corporation, has 
built a prototype of the machine, which it 
is marketing. The company provides a 
version of the popular AI programming 
language, LISP, that allows you access to 
the power of parallelism without having 
to know the details of the machine. On 
the Connection Machine, you can imple- 
ment a neural network in hardware rather 
than in software, so the network will run 
much faster. 


Varieties of Neural Networks 

Most neural-network models owe some- 
thing to perceptrons but are more gener- 
al. The typical neural-network model 
consists of a set of nodes, or neurons, and 
connections (see figure 1). Each node 
contains a real number, which is its acti- 
vation. Each connection also contains a 
real number, its weight. These numbers 
are usually positive and usually have a 
maximum value. Some of the units are 
connected to input and output. The 
weights represent the strength of the con- 
nection between two neurons. 

Generally, a neural network is a dy- 
namic system, moving from one state to 
the next. As such, it has a mathematical 
rule that takes the system from one state 
to the next. Ап infinite number of such 
rules are possible. However, we usually 
want to constrain our models to those that 
influence the activation of a given node 
based only on the activations of the nodes 
connected to it and the weights ofthe con- 
nections to those nodes. 

Neural networks are not explicitly pro- 
grammed like a conventional computer. 
Rather, they obey laws, or rules, like a 
physical system. You must program a 
conventional computer, but a neural net- 
work simply behaves. Neural-network 
designers view this as an advantage, since 
it provides a mechanism whereby intelli- 
gencecan arise from physical law. 

One of the simplest of these rules is a 
linear rule. You compute the activation of 
a given node as the sum of the products of 
the weight of each node it is connected to 
and the strength of that connection. Often 
such a rule is thresholded: Values that go 
above a certain threshold are cut off, to 
avoid arbitrarily large activation values. 
There are many variants of linear rules. 

Another rule, suggested by D. O. 
Hebb (see reference 6) strengthens the 
connection between two nodes that are 
highly activated at the same time. Some 
versions of the Hebbian learning rule 
allow inputs, called teaching inputs, to in- 

continued 
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MODELING THE BRAIN 


The Perceptron Controversy 


he 1950s brought substantial inter- 

est in what neural networks could 
do. After all, if we understood their be- 
havior, we would be able to understand 
the brain and the mind. That was the 
hope. One of the most popular variants 
of the neural network was the “регсер- 
tron," invented by Frank Rosenblatt. 
The perceptron was a "perception 
machine." 

Perception has always been the most 
difficult area in AI, and the area in 
which the least progress has been made. 
The ability to decipher the world, to 
break it up into meaningful parts, is a 
human ability of astonishing com- 
plexity. 

Ironically, ‘areas that people view as 
difficult—like playing chess or solving a 
chemical structure—are areas in which 
AI programs have had the most success, 
although they seldom equal the abilities 
of the best human experts. 

Yet, the computer has not been pro- 
grammed that can learn a language the 
way any infant does, or given a scene of 
any room, can recognize all the objects 
in the room. Thus, machines that can 
perceive have always held special in- 
terest. 


What Is a Perceptron? 

А perceptron is a neural-network model 
with an array of input units, each of 
which can take on the value O or 1. This 
array is called the retina, in analogy to 
human vision. 

The perceptron also has another array 
of units called the predicates. Each 
predicate can be connected to any subset 
of the units in the retina and can compute 
any linear function of the values of these 
units. 

Finally, the predicate units are con- 
nected to one or more decision units, 
which return a single answer—yes or 
no—depending on the values of the units 
in the retina. Thus, a perceptron can 
perform an elementary classification 
task—that is, it can classify input pat- 


fluence the change in weight. This type 
of rule is a formalization of associationist 
psychology, which holds that associa- 
tions are built up between things that oc- 
cur together. 


Competitive Learning 

Learning is, perhaps, the most important 
phenomenon in psychology. Early neu- 
ral-network researchers were anxious to 
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terns by some property. Since percep- 
tion is basically a classification problem 
(i.e., classifying objects as chairs, 
tables, or whatever), the hope was that 
the perceptron model, properly elabo- 
rated, could account for complex per- 
ception. 


The Great Debate 

The controversy over perceptrons con- 
tinued for some time, and in 1969, Mar- 
vin Minsky and Seymour Papert wrote a 
formal analysis of perceptrons (see ref- 
erence 7), or, more precisely, the sin- 
gle-layer perceptron, which squelched 
interest in them. 

Minsky and Papert proved, mathe- 
matically, that there were certain func- 
tions of input that the single-layer per- 
ceptron could not compute. One of the 
simplest was the parity function, which 
tells if the number of ones in the input is 
even or odd. If the perceptron could not 
compute such a simple function, they 
reasoned, it could hardly perform the 
complex tasks required for perception 
and intelligence. 

At the time, Minsky and Papert's 
work appeared to have destroyed per- 
ceptrons and perceptron-like models as 
viable lines of AI research. Little atten- 
tion was paid to the fact that they di- 
rected their criticism at a very simple 
system, the single-layer perceptron. 

If youaddone more layer of units be- 
tween the input units and the predicates, 
the computational power of the machine 
rises abruptly, and Minsky and Papert's 
critique no longer applies. Апа if you 
add multiple layers, it is difficult to 
characterize formally the network's 
behavior. 

This difference was not well under- 
stood at the time, and Minsky and 
Papert's work put a strong damper on 
research. It didn't discourage everyone, 
however: Throughout this time, Steven 
Grossberg of Boston University con- 
tinued detailed studies of brain-like 
systems. 


show how networks could learn patterns 
in the input presented to them—that is, 
how they could come to perceive these 
patterns on their own. 

One of the methods that various re- 
searchers have devised over the years is 
competitive learning. This method has a 
bottom level of input units that contains 
the pattern to be input to the system. The 
level above the input units consists of 


clusters of units. Each unit in a cluster 
competes with the other units in the clus- 
ter for the right to recognize an input pat- 
tern. Over a learning period, each unit in 
a cluster comes to recognize a subset of 
the patterns presented to it. Thus, each 
cluster represents a classification, or 
group, of input patterns. 

In competitive learning, each unit in 
each cluster is connected to all the input 
units. The weights of the connections are 
initially set to random values. The random 
weights cause certain units in clusters to 
start responding more to particular input 
patterns, since the weights of the connec- 
tions to particular input units are stronger 
to some than to others. 

As the learning proceeds, the weights 
change. As particular units in the cluster 
become sensitive to particular units in the 
input pattern, the weights connecting the 
associated pairs of units increase, at the ex- 
pense of unassociated pairs of units. Differ- 
ent units in the same cluster inhibit each 
other, so that only one unit in a cluster 
"wins" the right to recognize a given 
pattern. 

Thus, over time, different units in a 
cluster come to "recognize" different 
properties of input patterns. For instance, 
a cluster of two units might separate all 
the input patterns into those that are 
mostly on (i.e., have most of their units 
highly activated) and those that are 
mostly off. Larger clusters would make 
more discriminating classifications. 

There may be an additional level of 
clusters that uses the first level of clusters 
as its input pattern. This level could ex- 
tract more complex features from the bot- 
tom-level input pattern. 

Rumelhart and David Zipser applied 
the competitive-learning paradigm to let- 
ter and word recognition. Letters were 
represented by bits on a grid, which was 
the input pattern for the competitive- 
learning system. The system came to 
spontaneously recognize an "A" and a 
"B" ina fixed position on the grid. 

This is very interesting, for it illus- 
trates a potential mechanism by which 
people may have learned to recognize let- 
ters. This mechanism is completely gen- 
eral, since it presupposes nothing about 
the letters except that they can be distin- 
guished from one another. 


Boltzmann Machines 
An important class of neural networks 
simulates the behavior of physical sys- 
tems. Physical systems have a tendency to 
move into states of minimum potential 
energy. À simple example of this is a ball 
rolling into the valley between two hills. 
At the top of the hill, potential energy is 
high; inthe valley, itislow. 
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MODELING THE BRAIN 


In a distributed 
network, nodes don't 
have a simple meaning; 
rather, an individual 
concept is represented 
by a pattern over all 

the nodes. 


This process is called relaxation. John 
Hopfield has shown that a certain simple 
evolutionary rule for a neural network 
will lead to relaxation. Systems such as 
Hopfield's, which resemble thermo- 
dynamic systems like the atoms in a 
room, are called Boltzmann Machines, 
after Ludwig Boltzmann, a physicist who 
made major contributions to thermo- 
dynamics. Boltzmann Machines are 
widely used in a variety of neural-net- 
work applications. 

In vision and in playing games, you can 
often formulate solutions to problems, 
such as recognizing a set of objects or dis- 
covering the best move, as constraint-satis- 
faction problems. For instance, in chess, 
the constraints are the possible ways that a 
piece can move, and the total "goodness" 
of the move, as measured by some formula, 
taking into account pieces captured, board 
position, and so on. Relaxation can corre- 
spond closely to constraint-satisfaction—a 
Boltzmann Machine can satisfy constraints 
automatically. 


Distributed Representations 

One important feature of many neural- 
network models is their distributed na- 
ture. À standard semantic network, like 
those used in early knowledge-represen- 
tation schemes, consists of a set of nodes 
connected in some fashion. Each node 
represents a single word or concept. If the 
network is "thinking" of the word "cat," 
the node for “cat” is activated, and all 
other nodes are not. This 15 a local 
representation. 

In contrast, in a distributed network, 
nodes don't have a simple meaning; 
rather, an individual concept is repre- 
sented by a pattern over all the nodes. For 
instance, if there are 10 nodes, activating 
nodes 1, 3, 4, and 7 might represent the 
concept "gorilla," while activating nodes 
2, 4, 5, and 7 might represent the closely 
related concept “chimp.” Concepts that 
are closely related have similar rep- 
resentations. 

A parallel distributed-processing 
(PDP) network, a neural network that 
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uses distributed representation, offers the 
advantage of automatic generalization. ЇЇ 
I want to represent the concept “gorillas 
are hairy," I strengthen the connection 
between all the nodes composing the con- 
cept "gorilla" and all the nodes compos- 
ing the concept "hairy." As a result, 
since most of the nodes in "gorilla" are 
also used in “chimp,” an association is 
also made between “сһітр” and 
"hairy." This is how automatic general- 
ization works. In a local representation, 
where “gorilla” and “chimp” are repre- 
sented by separate nodes, a connection 
between “gorilla” and “hairy” would 
not imply aconnection between “chimp” 
and “hairy.” 

Another advantage of a distributed rep- 
resentation ts its insensitivity to damage. 
In a local representation, if the system 
loses the node representing "grand- 
mother," it loses its concept of grand- 
mother. People don't display disorders 
like this; there are no people who are 
completely normal except that they have 
lost their concept of grandmother. This 
has led to the opinion that the brain 
doesn't use local representation. 

In a distributed representation, in 
order to lose a concept, you must lose ай 
the nodes representing it. If you lose only 
one or two of the nodes, the concept may 
be degraded, but it's still there. This is 
closer tothe type of memory loss seen in 
older adults: Memory is degraded in a 
uniform fashion. 


Schemata 

One criticism of neural-network models 
is that they're not as flexible at represent- 
ing knowledge as standard methods are. 
The standard methods include the local 
semantic network, of which Marvin 
Minsky's frame and Roger Schank's 
script are varieties. For instance, a frame 
description of a bedroom would contain 
information about all the objects in that 
room and how they relate to one another. 
The relations between objects are repre- 
sented by labeled links. 

Cognitive psychologists, notably de- 
velopmental psychologists like Jean 
Piaget, use the concept of a schema. A 
schema is a mirror—in the mind—of a 
real situation. As children, and as adults, 
we learn new associations and relations 
between objects and integrate them into 
our schemata. 

It's not immediately clear how a neu- 
ral-network model can account for 
knowledge represented in a schema; 
however, Rumelhart, Paul Smolensky, 
McClelland, and Geoffrey Hinton have 
shown that it's possible. They first gath- 
ered data from subjects about rooms— 
kitchens, bedrooms, offices, living 
rooms, and bathrooms. They took 40 


words associated with rooms and asked 
each subject whether each word was as- 
sociated with each room. Then, they set 
up a network that had each of the 40 
words represented by a single node. They 
set the weight of a connection between 
two nodes to correspond to the extent to 
which the two tended to be used together 
when a single subject described a single 
room. 

The network uses Hopfield's energy- 
minimization rule. When a single de- 
scriptor is “clamped on" (i.e., when its 
activation is permanently set to its maxi- 
mum value), the system relaxes into one 
of five states, or rooms, since each room 
implies a constraint as to which words 
can occur together. 

In the network, you don't explicitly de- 
fine the schemata; you only set the asso- 
ciations between pairs of descriptors. The 
schema emerges out of the network as a 
natural consequence of its behavior. 
Thus, the schemata are not explicitly rep- 
resented in the network, but rather are 
simply patterns of activation across a set 
of descriptors. 

This system has several nice proper- 
ties. First, it explains how schema are ac- 
tivated when you have incomplete infor- 
mation—that is, why you think "kitchen" 
when you see “refrigerator.” This corre- 
sponds to the “clamping on" of a single 
descriptor. 

Since schemata are patterns rather than 
single units, this system allows for more 
flexibility in representing things. А 
slightly different version of a particular 
object can correspond to a slight change 
in the weights. And closely related sche- 
mata, such as “woman” and "girl," can 
overlap. In a more elaborate scheme, 
each descriptor in a schema can itself be a 
schema. The number of connections you 
need, however, rises quickly. 


Cognitive Hierarchies 

Often neural-network models are ordered 
into hierarchies. Several levels exist in 
such a hierarchy, each composed of a set 
of units. Typically, units that receive in- 
put are at the bottom of the system, and 
units that give output are at the top. In a 
bottom-up system, units at each level 
connect to other units on their own level 
and influence units on levels above them. 
In atop-down system, units again connect 
to units on their own level but influence 
units onlevels below. 

Top down and bottom up are familiar 
concepts in cognitive science. For in- 
stance, in sentence perception, these 
terms refer to how different-size linguis- 
tic elements, the phoneme (sound), mor- 
pheme (word element), word, phrase, 
and sentence, interact with one other. 
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MODELING THE BRAIN 


The HEARSAY-II speech-recognition 
program from Carnegie Mellon was one 
of the first AI programs to integrate 
knowledge from several levels, storing its 
results in a global data structure called 
the blackboard. 

Does the overall perception of a word 
help you to perceive all the letters in it, 
individually, in a top-down fashion? 
Most psychologists would say yes. For in- 
stance, psychologists have done experi- 
ments in which they show subjects non- 
words like BCAK and PLAM; the 
subjects interpret these words as BACK 
and PALM. The theoretical explanation 
is that the units representing letters acti- 
vate the units representing words in a 
manner that is somewhat insensitive to 
the letter's position in the word. The unit 
for the whole word actually influences 
the perception of the individual sound. 
Neural-network models exist that model 
this process and others like it. 

For example, in McClelland's pro- 
grammable blackboard model of reading, 
units for letters and units for words are 
connected by a grid. À connection in the 
grid between a letter and a word is set to a 
positive value if the letter is in the word, 
and to zero if it isn't. The letter units rein- 
force the word units in a bottom-up fash- 
ion, and the word units influence the acti- 
vation of the letter units in a top-down 
fashion. Thus, the network converges to 
the perception of a single word at a time. 

The programmable blackboard model 
does not handle the perception of individ- 
ual letters, but you could readily add a third 
level to the system, a level of letter sub- 
features. Information would pass up and 
down in the network, from letter subfeature 
to letter to word, and back down again. 


А Parallel Reading Network 

One problem in creating a reading net- 
Work is that people tend to read more than 
one word at a time. Since a single net- 
workreads only one word, it can't handle 
this. If the network tries to read more 
than one word, you get “crosstalk”; that 
is, if the input words are "bank" and 
"lane," the network will perceive both 
the two inputs and “lank” and “bane” as 
well. As a solution, McClelland proposes 
duplicate copies of networks. Duplicate 
individual word-recognition networks 
would have programmable connections 
instead of hard-wired connections be- 
tween letters and words. 

In addition to programmable net- 
Works, you could have a hard-wired net- 
work that represents the relationships 
between letters and words. This network 
programs all the programmable networks 
via connections to them. Thus, you could 
represent knowledge centrally instead of 
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having to duplicate it several times. You 
can save memory space by loading a pro- 
grammable network with only knowledge 
relevant to processing the word it currently 
encounters. McClelland has worked out 
the details of his model thoroughly. 

The programmable blackboard model 
accounts for psychological data concern- 
ing such things as parallelism in reading 
and word misperception. It shows how 
useful the psychological modeling ap- 
proach to AI is: In explaining a good deal 
of psychological data with a model, we 
get a system that is quite good at the job at 
hand. McClelland has constructed a simi- 
lar model of speech recognition and built 
a model of a higher-level process. 


Processing Sentences 

One important aspect of sentence under- 
standing involves determining the various 
roles that the different parts of a sentence 
play. For instance, consider the following 
two sentences: 


The house rented for $2000. 
The man rented the car. 


In the first sentence, the house is the 
thing rented; in the second, the man is the 
agent of the rental. Yet in the two sen- 
tences, the nouns “тап” and "house" 
are in the same position. Somehow, the 
model must discern their different roles. 

McClelland and Alan Kawamoto have 
developed a connectionist system to do 
this role assignment. Words are de- 
scribed by "semantic microfeatures”- 
basic dimensions that describe many ob- 
jects and actions. For instance, two of the 
microfeatures describing nouns are 
human and softness, which have the 
values “human, nonhuman” and “soft, 
hard,” respectively. Words are not di- 
rectly represented in the system’s net- 
works, but in terms of the activations of 
units representing microfeatures. 

The model has a group of units for each 
of the major roles that different nouns can 
play in an action. These roles are Agent 
(actor), Patient (acted upon), Instrument 
(thing used), and Modifier (adverbial 
word or clause). For instance, the sen- 
tence “The man ate the sandwich” would 
activate the microfeatures of “ate” and 
“man” in the set ofunits that corresponds 
to the Agent; this represents the fact that 
the Agent for the verb “ate” is “тап.” 

The system is trained on a series of sen- 
tences. The correct role assignments for 
the training sentences are shown to the sys- 
tem. These assignments correspond to the 
activations of particular nodes. The system 
adjusts the connections between these 
nodes so that they reinforce one another. 

After being trained on a sufficient 
number of sentences, the system can 


+ 


make correct role assignments for new 
sentences. It can even make accurate role 
assignments for sentences with some syn- 
tactic ambiguity. For instance, in the sen- 
tence “The man hit the boy with the mal- 
let,” the system figures out that “mallet” 
is the Instrument of “hit” instead of be- 
longing to “boy,” since “mallet” has 
microfeatures that fit in well with it being 
an Instrument. 

The system also handles a number of 
other problems well, and generally does a 
good job in assigning roles. McClelland 
and Kawamoto are currently considering 
ways of expanding their system into a 
more complete language-understanding 
model—for instance, one that includes a 
network to parse sentences. 


The Promise for the Future 

Neural networks are good for a variety of 
natural-language processing tasks, includ- 
ing letter recognition, reading, and sen- 
tence understanding. They are also useful 
in storing knowledge in schemata and in re- 
trieving items from memory. They are not 
a cure-all for what ails AI and cognitive 
psychology, but they do bring a strong and 
biologically plausible new direction to 
many important problems. 

Eventually, a connectionist model will 
probably be built of the natural-language- 
understanding process, since, as psychol- 
ogists have shown, it involves integrating 
knowledge from many domains, includ- 
ing phonetics, morphology, syntax, and 
semantics. Connectionist models are par- 
ticularly good at integrating these types 
of knowledge. Ш 
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Now you can win fabulous free vacations in- 
stantly by simply staying at Marriott.* Checkin 
and you'll receive a packet containing halves 
of "Instant Match-Up" Travel Vouchers for 
vacations at Marriott's most exclusive Hotels 
and Resorts around the world . . . from Maui, 
Vail and Palm Springs, to Bermuda, London 
and Paris. Plus other exciting prizes including 
free travel on Continental, Eastern or North- 
west Airlines, free Hertz car rental and up to 
$1,000 travel cash. Everything you'll need for 
the ultimate vacation. 

Simply match left and right halves of Travel 
Vouchers showing the same prize and you're 
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m : on your way. There are over 500,000 prizes, 
ОР A including more than 300,000 instant winners. 
Е F^ Your chances of winning are one in ten with 
just one Marriott visit and get better and bet- 
ter each time you stay with us, now through 
March 31, 1988. 
С mm A · So come to Marriott, for the comfort 
а те»! 1; 1 1 you expect and the vacation you 
е т | Г i fe deserve. Your tickets are waiting! 
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No purchase necessary. One Voucher 
packet, including Officia! Rules, per ге- 
quest may bc obtained by sending a 
stamped, self-addressed envelope to 
Match-Up Vacations Voucher Request, P.O. 
Box 3550, Westbury, NY 11592. Washing- 
ton State rcsidents need not apply postage 
to self-addressed envelope. Vermont resi- 
dents will have postage retumed. Voucher 
requests must be received by February 20, 
1988. All prize claims must be received by 
April 30, 1988. Void where prohibited. 


*Not available at Marriott's Courtyard, 


Fairfield Inn, Residence Inn, Amman, 
Cairo,jeddah and Riyadh properties. 
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PC's LIMITED 386! 
PC Magazine just gave our 386/16 personal computer their Editors Choice Award. Info World Magazine called it the fastest desktop 
computer they have ever tested. Based on 80386 technology that utilizes 0 wait state Static RAM, this machine is highly effective 
in research and development applications, CAD/CAM, database management and desktop publishing. In addition, it is an ideal 
entr y-level, low cost alternative to a minicomputer in multiuser environments using 386 UNIX®/XENIX 9 operating systems. 
The PC's Limited 386/16 is compatible with industry standard software and will run M$9OS/2 when it becomes available. 


STANDARD FEATURES MONOCHROME SYSTEM 
AND OPTIONS High resolution monochrome monitor. 
Intel 80386 running at 16 MHz. . Monochrome graphics display adaptor 
1 MB of 0 wait state Static RAM, (720 x 350) with second parallel port. 
expandable to 6 MB Static RAM With a 40 MB, high speed 28 ms 
and 10 MB Dynamic RAM. hard drive $4,299, Zy 
1.2 MB floppy drive. With a 70 MB, high speed 28 ms 
Floppy and hard drive controller. hard drive $4,699, 2% 
Enhanced 101 key keyboard. With a 150 MB, 18 ms super speed 
2 serial and I parallel ports. ESDI hard drive $5,999, 


200 watt power supply. PGA C 
: OLOR SYSTEM 
Real-time clock. 
8 expansion slots (1 32-bit, 5 16-bit, | ie me үзеді monitor and ЕСА 
2 8-bit). isplay adaptor. 
biis on-site Honeywell Bull With a 40 MB, SET ed 28 ms 
service contract. (Available hard drive 94,799. 2% 


for the Monochrome and EGA With a 70 MB, high speed 28 ms 
color systems.) hard drive $5,199. Zo 


Ме With a 150 MB, 18 ms super speed 
Built in the U.S.A. don 
New low price 2% ESDI hard drive 56,499. 


WE'D BE REAL PROUD To SEND You OUR 
NEW CATALOG. FREE. 


Our new 8-page catalog will give you all the information you need to choose the 
PC's Limited system that's right for your application. It includes detailed specifications and prices 
on everything from the economical Turbo 8086 to our extremely fast 286 and 386 models. 
You'll also find listings for the options and peripherals we offer, as well as all the details on our 
excellent service and support programs. Call or return this card today for your free catalog. 


Em TELEPHONE 1 
DELL COMPUTER CORPORATION 
WD S т 


CHELL COMPUTER CORPORATION 1987 
B D @ - 4 2 Ж=- à WX, 


PC's LIMITED 286" 


Our 286/12 system is recognized as one of the highest performance personal computers available. 
lts high speed operation is ideal for software development, local area networks, CAD/CAM and desktop 
publishing applications, as well as business office operations. T he 286/12 is compatible with 
industr y standard software and will run M$905/2 when it becomes available. 


STANDARD FEATURES 

AND OPTIONS 

Intel 80286 running at 12 MHz, 
switchable to 6 MHz. 

640 KB of RAM, expandable to 16 MB. 

1.2 MB floppy drive. 

Floppy and hard disk controller. 

Enhanced 10] key keyboard. 

2 serial and 1 parallel ports. 

192 watt power supply. 

Real-time clock. 

6 expansion slots (4 16-bit, 2 8-bit). 

12-month, on-site Honeywell Bull 
service contract. (Available 
for the Monochrome and EGA 
color systems.) 


Built in the ИЗА. 
New system: configuration 0 


MONOCHROME SYSTEM 
High resolution monochrome monitor. 
Monochrome graphics display adaptor 
(120x350) with second parallel port. 
With a 40 MB, ea ТОШ 28 ms 
hard drive $ 
With a 70 MB, a speed 28 ms 
hard drive $3, 099. 
With a 150 MB, 18 ms super speed 
ESDI hard drive $4,399.$ 


EGA COLOR SYSTEM 

EGA high resolution monitor and EGA 
display adaptor. 

With a 40 MB, d speed 28 ms 
hard drive $3.19 ( 

With а 10 MB, пар sped 28 ms 
hard drive $3,59 

With a 150 MB, 18 ms yal speed 
ESDI hard drive $4,899. 0 
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We know that when you're trying to carve 
out a spot for yourself it only makes good 
sense to get along with others. 
90 the PC’s Limited personal computers 
designed and built by Dell Computer 
Corporation here in 
Austin, Texas are 


WE ARE WHAT about as compatible 
YOU MIGHT CALL as you can get. 
REAL COMPATIBLE. Whether you want to 


run MS-DOS® applica- 
| tions, Windows/386 or 
software written for MS®0S/2, we have 
a system that'll do it faster than the others 
you may be thinking about. 

And the thing is, we sell direct to users 
like you. Theres no middleman, no computer 
dealer, so you never pay a dealer mark up. 

Instead, you just pick up the phone, place 
an order, and PC's Limited computers are 
delivered right to you. Or you can call for 
our free catalog. 

Our low systems prices include some- 
thing else other manufacturers cant match. 
À one year, on-site service contract from 
Honeywell Bull, plus unlimited access to 
our technical support people over toll free 
phone lines. And if youre not satisfied 
within 30 days we'll refund your money. 

In just three years we've become one of 
the seven largest personal computer com- 
panies in the US. Mostly because a lot of 
people found out that their software and 
our hardware were made for each other. 
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THE FIRST LAPTOP DESIGNED TO ВЕ 
YOUR FIRST LAPTOP 


Sharp proudly announces the arrival 
of our new laptop computer. 

We've named it the PC-4501. You'll 
call it the ideal first laptop. 

Because it packs the power of a full 
size IBM" compatible desk top computer 
into a convenient laptop bundle. It sports 
features like 256KB Dynamic RAM. 3” 
720 KB floppy disk drive. Flip-up, easy to 
read, Supertwist LCD display. And, since it 
can run on batteries, it’s completely portable. 

You also get a laptop that's fully 
expandable to include 640KB RAM (or 
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І.ӨМВ with optional EMS card), a second 
3^" 720KB floppy disk drive, a 300/1200 
baud modem and a color/monochrome 
CRT adapter. And if you'd like your favor- 
ite applications built-in, you can have your 
own EPROM card installed. 

One more thing you'll enjoy: a price 
that will pamper your wallet. 

For first hand information on the 
new PC-4501, see your Sharp dealer or call 
1-800-BE-SHARP 


SHARP. 


FROM SHARP MINDS 
COME SHARP PRODUCTS” 
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The Intelligent Assistant 


Technical considerations involved in designing 
Q&A's natural-language interface 


IN 1985 SYMANTEC introduced Q&A, 
an integrated database manager and word 
processor for the IBM PC, XT, AT, and 
compatibles. Q&A features a natural- 
language interface, called the Intelligent 
Assistant (IA), that lets you interact with 
your data through questions and com- 
mands posed in a subset of ordinary En- 
glish. A variety of factors, some busi- 
ness-oriented and some technical, 
influenced its design. This article dis- 
cusses the technical design decisions be- 
hind the IA. [Editor's note: For further 
information оп Q&A, see the product 
preview "Q&A" by Jon В. Edwards іп 
the January 1986 BYTE. | 

Q&A has its roots in research on natu- 
ral-language processing (NLP) con- 
ducted at SRI International (formerly 
Stanford Research Institute) in Menlo 
Park, California, under the sponsorship 
of the Advanced Research Projects 
Agency of the United States Department 
of Defense. For many years, SRI and 
other laboratories have investigated how 
we might use computer systems to under- 
stand ordinary English, especially for 
practical applications such as retrieving 
data from large, complex databases. 

Such applications are interesting be- 
cause English interfaces potentially re- 
quire far less training than conventional 
interfaces, and you can use them rapidly 
and accurately both in stressful situations 
and in situations where you may need to 
access data in unanticipated ways. 


Design Decisions 
The central design requirement of the IA 
was that it be usable by untrained novices 


Gary G. Hendrix and Brett A. Walter 


for a wide range of single-file applica- 
tions. Once we decided that usability was 
to be its main focus, other requirements 
began to flow. A design decision made to 
address one requirement would signifi- 
cantly affect the others; the larger design 
problem became to meet the following re- 
quirements collectively. 


е Accessibility. The IA should let you ac- 
cess a wide spectrum of underlying func- 
tionality. 

e Habitability. It should allow you to ex- 
press yourself through English requests 
that come readily and comfortably to 
mind. 

е Verifiability. The IA should let you 
verify that its interpretation of an English 
request agrees with what you mean. 

e Resilience. It should gracefully recover 
from anomalies in your request, ambigu- 
ous requests, and unknown words, as 
well as from gaps іп its own linguistic 
knowledge. 

е Performance. It should process ге- 
quests within a reasonable length of time 
on an 8088-based machine with a mem- 
ory limitation of 512K bytes. 

e Adaptability. The IA should be do- 
main-independent and should adapt easily 
to new databases. 

e Synchronization. It should automati- 
cally. keep its vocabulary current with 
database updates. 


Accessibility 

The central issue in creating an NLP sys- 
tem is encoding enough linguistic knowl- 
edge in the computer for it to understand 
your requests. There are two aspects to this 


problem: accessibility and habitabilit y. 

Having adequate accessibility means 
that you can access the major functional- 
ity of the underlying system through 
some natural-language request. That is, 
for every important operation that Q&A 
can perform, there should be at least one 
way to request it in English. English is 
particularly useful for ad hoc database 
query and analysis and can also be help- 
ful in manipulating individual records 
and updating the database. Ultimately, 
we decided to provide English access to 
such operations as 


е Retrieving records that meet specified 
selection criteria. For example, “Get the 
forms for programmers earning over 
$30,000." 
е Producing tabular reports, either de- 
tailed or summary. For example, “Show 
the address and phone number of each 
employee," or “What’s the average sal- 
ary for secretaries in each department?” 
e Performing mathematical calcula- 
tions. For example, "What's Tom's sala- 
ry plus Mary's?" 
• Creating new data records. For exam- 
ple, “Add a new programmer to R&D 
whose name is "John Smith" ." 
e Updating multiple data records. For 
example, "Increase the programmers' 
salaries by 10 percent.” 

continued 
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To conserve space, we didn't try to 
provide natural-language support for word- 
processing operations such as “Make this 
paragraph bold,” “Set the left margin to 
2 inches," or “Send this memo to every 
manager in the eastern region." Also, 
certain Report options remained inacces- 
sible from the IA, primarily because the 
English for the operations would be awk- 
ward. These options included specif ying 
nonstandard column headings, widths, 
page headers, and so forth. 


Habitability 

Having adequate habitability means that 
if an operation is accessible, you can re- 
quest it through natural-language sen- 
tences that come readily and comfortably 
to mind. For example, using a personnel 
database, Q&A 's Report module can 
produce a report that lists the salaries of 
all female employees. This functionality 
is accessible with English even if there is 
only one way to ask for it, such as through 
a rather formal construction: "Print the 
name and the salary from the records 
where the sex is female." But it is quite 
improbable that you would express this 
thought in exactly these words. 

You can make a natural-language sys- 
tem habitable in three ways. First, you 
can train its users to enter only those few 
English sentences that the system ac- 
cepts. However, this approach sacrifices 
the key purpose of a natural-language sys- 
tem—naturalness. A highly restricted 
subset of English is merely another for- 
mal language to learn. The sentences may 
be easy to understand because they're in 
English, but they're not easy to construct 
because many English sentences that 
come naturally to mind aren't in the for- 
mal language. 

Second, you can actively guide the 
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user in creating requests. You might 
display a limited number of input choices 
and ask the user to select from a list of 
sentences or sentence parts. 

Third, you can have the system recog- 
nize many alternative expressions of the 
same idea in the hope that one of them 
will be the one actually used. The IA uses 
this strategy. For example, the IA will ac- 
cept hundreds of variations on the female- 
salary query given above. Table 1 con- 
tains a partial list of the variations that the 
IA will accept. 

Providing access to a breadth of func- 
tionality through a wide variety of lin- 
guistic constructions requires that you 
approach natural-language analysis with 
considerable sophistication. An approach 
based on keywords might suffice to inter- 
pret several of the requests in table 1 by 
picking out the words female and salary. 
However, such an approach would fail 
miserably on the query "Is John older 
than Sue?," where meaning depends crit- 
ically on word order. 

To achieve the accessibility and habit- 
ability necessary for the ТА, we decided to 
use a context-free grammar expressed as a 
collection of augmented phrase-structure 
rules. Such rules are fairly easy to adapt 
and maintain as the grammar evolves, and 
you can compile them into a very efficient 
run-time system. The semantic augmenta- 
tions to the syntax rules are expressed as 
procedures in LISP; these procedures 
translate inputs into an internal representa- 
tion language related to first-order logic. 
Schemes based on augmented transition 
networks (ATNs) or unification grammars 
might work equally well. 


Verifiability 
In a system that accepts only a narrow 
sliver of English or that forces you to con- 


IA will accept. 


Female salaries. 

Show the female salaries. 
Salaries for females. 

Salaries of the women. 

What do we pay the women? 


What are the salaries of the female employees? 


What are the women paid? 


Please find the earnings of our women employees and present them for me. 


How much pay do women get? 


Get the salaries of the employees who are women. 


Get the salary data on all females. 


What salaries do the female employees have? 


| want to see the salaries of the females. 


Let us see the salaries of the female employees. 
Can | have the salaries from the records for females? 
Please make a report that shows the values from the salary field from all forms where the 


value in the sex field is female. 
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Table 1: A partial list of the variations on the female-salary quer y that the 


For female employees, make a list of the salaries. 
If an employee is female, | want to see her salary. 


struct requests under the guidance of the 
system, the meaning of inputs may always 
be clear. However, because the IA has 
been designed to accept a wide variety of 
inputs, and because English is often am- 
biguous and the system's knowledge of 
the language is limited, the IA will some- 
times miss your intended meaning. How 
can you verify whether its interpretation 
of a request is consistent with yours? 

The IA shows you its plan for dealing 
with each request and asks your permis- 
sion before taking further action. This is 
not unlike the dialogues between air- 
traffic controllers and pilots, in which the 
pilot parrots back the controller's in- 
structions. (Some systems attempt to deal 
with miscommunication by providing an 
Undo function, but Undo is inappropriate 
in non-RAM situations where the cost of 
mistakes is high.) 

The IA presents its plan of action in 
English, but in a highly stylized manner, 
using indentation to clarify the meaning, 
as shown in figure 1. Sometimes users 
make requests that the underlying data- 
base can't perform or that contain lan- 
guage the IA doesn't understand. In such 
cases, the IA doesn't paraphrase the re- 
quest, but presents its best efforts at 
understanding it. 


Resilience 

We designed the IA to be resilient to 
many types of errors in English inputs. 
We could have designed its grammar ana- 
lyzer to flag errors in grammar. This 
would be appropriate in a parser for cor- 
recting the grammar and style of business 
letters, or for grading themes in an En- 
glish course, but it's not appropriate for 
database users who want results, not cor- 
rections. Therefore, the IA has a forgiv- 
ing response to poor English. Consider 
the request, "I wants you please shows 
me what salary's of females be?" The IA 
asks whether you want the full name and 
salary of females. (Interestingly, many 
foreign users have commented that the IA 
can understand their English when most 
Americans cannot.) 

The question of resilience greatly in- 
fluenced the IA's entire approach to lan- 
guage analysis. An analysis that demands 
strict adherence to English grammar is 
too brittle. An analysis that ignores syn- 
tax and relies simply on keywords is resil- 
ient but usually misses critical aspects of 
sentence meaning. To gain resilience 
without sacrificing syntactic acumen, we 
developed the notion of a layered relax- 
ation grammar. The layered grammar 
first tries to find large, syntactically well- 
formed constructions, including whole 
sentences. If this attempt fails, the con- 
straints on syntax are progressively 

continued | 


Programming Ease for Scientific 


& Engineering Applications 


No matter what your level of programming expertise, if you write your own programs 
for engineering, science, or statistics applications, Wiley Professional Software's technical 
programming tools enable you to save programming time and development costs. These 
tools allow you to generate dependable, accurate and error-free code, quickly and easily. 


NEW! 


Statistics Subroutine Libraries 


STATLIB series, developed by PSl/Systems, is a one- 
stop source for Time Series and Graphics data analysis. 
These two new subroutine libraries are ready to address 
your statistics programming problems. STATLIDB.TSE 
covers routines in forecasting and analysis of time-based 
data. Generalized linear regression models, ARIMA 
models, survival analysis, econometric forecasting, 
exponential forecasting, and spectral analysis are just a 
few of the routines which will prove invaluable to statis- 
ticians and to programmers, engineers, and scientists 
who use statistics. 

STATLIB.GL is a statistical graphies library. with 
subroutines for Box-Jenkins identification, scatter 
graphs, curve-fit graphs, contour maps, axonometric 
plots and much more, including a library of GKS device 
drivers, 

Economists and marketing and financial forecasting 
professionals will find these routines invaluable in their 
day to day work. And they are a must for every scientist 
and engineer who programs in FORTRAN. These sub- 
routine libraries give you all the benefits of a complete 
package and the added advantages of allowing you to 


quickly and easily customize your program for your 


needs, SOURCE CODE INCLUDED. 
STATLIB.TSF: Time Series Analysis & 


Forecasting Subroutine Library............$295 
STATLIB.GL: Statistical Graphics 
Subroutine Library ................ eee ae $295 


Microsoft and IBM Professional FORTRAN versions 
available. 


The Classic Subroutine 
Library for BASIC, FORTRAN, 


and C Programmers 


MICROSOFT FORTRANLibrary............$175 
C Language Library................. e OLED 
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IBM Professional FORTRAN Library ....... .$175 


NEW! 


50 More FORTRAN Library 


The 56 MORE FORT RAN Library, developed by Peer- 
less Engineering Service, offers a collection of sub- 
routines and utilities previously unavailable in our 
FORTRAN Library. Included are pretested and pre- 
compiled subroutines covering such areas as Matrices, 
Polynomials, Differential Equations, and Numerical 
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tive screen handling. SOU RCE CODE INCLUDED. 
MICROSOFT FORTRAN or 

IBM Professional FORTRAN version ........%125 
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SWAP Conversion Software 


SWAP is a high-speed software program for the IBM- 

PC® that allows users to quickly and easily switch from 

one word processing file format to another. You don't 

need to own or operate the program you are converting 
from—just the program you are converting to. 

Now you can SWAP documents to and from any 
of these popular word processing programs: Word- 
“а, WordStar 20009, Multimate®, WordPerfect '", 
DisplayWrite® 3 (DCA Revisable Format), and 
BOG казан Ed tanh OA а only $79.95 
SPECIAL FEATURES: 

e Batch processmy (allows you to convert more than 
one file at a time) 

e Lilhtuiug fast (five times faster than competitive 
products) 

e Reliable (guaranteed to convert all possible ele- 
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programs 
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access to the appropriate conversion 
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relaxed, and analysis continues using 
progressively less demanding grammar 
rules. 

Sometimes, however, yousimply can't 
understand a request. For example, if you 
enter the request “Show the New York 
employees, " the IA will ask for clarifica- 
tion: Do you mean New York City or 
New York state? The sequence in figures 
2a, 2b, and 2c shows how the IA deals 
with an unknown word. Although the 


word man is unknown, you can choose to 
define it on the fly in terms of male, 
which is already known as a value in the 
sex field. For hopelessly flawed syntax 
such as "Whose salaries are between 
$10,000 and print them," the IA will 
highlight the confusing part, “between 
$10,000," and ask if you want to con- 
tinue. If you do, it will discard the high- 
lighted portion of the request and cope 
with the remainder as best it can. 


WHAT CA SALES EMPLOYEES EARN OVER $50,000? 


Shall | do the following? 


Create a report showing 
the Full name and 


the Salary 


from the forms on which 
the State is CA and 
the Department is SALES and 
the Salary is > $50,000.00 


Yes—Continue 


meaning with indentation. 


Figure 1: The JA presents its plan of action in highly stylized English, clarifying its 


No—Cancel request 


| don't know the word highlighted above. What would you like to do? 


E—Edit the highlighted word 

T—Teach me a new word 

S—See or change my vocabulary 
G—Go ahead—the word doesn't matter 


Selection: 


Figure 2a: The options that the IA presents to you to define an unknown word оп 


the fly. 
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Performance 

The greatest engineering challenge in 
creating a natural-language system for 
Q&A was squeezing it into the IBM PC 
environment, which imposes two severe 
constraints: a relatively slow CPU and 
very limited addressable memory. Other 
natural-language systems run on 
$100,000 dedicated LISP machines in 10 
megabytes of RAM. We needed to be able 
to run from a single 360K-byte floppy 
disk in 512K bytes of RAM. Tocope with 
these constraints, we used several tactics. 

To begin with, we recognized that we 
couldn't provide linguistic coverage as 
extensive as current theory would permit. 
Thus, we fashioned grammar rules that 
covered frequently used constructions, 
knowingly omitting rules for less impor- 
tant patterns. What not to do became 
more important than what to do. 

Both the syntax rules and the associ- 
ated semantic interpretation functions be- 
gin life in LISP: the syntax rules as data 
structures, and the semantic functions as 
LISP code. For the final product, both 
are compiled into custom p-codes. (A p- 
code, or pseudocode, is a machine- 
language instruction, but for a virtual 
machine rather than the physical hard- 
ware. The p-codes are executed by an 
interpreter that runs on the physical hard- 
ware and emulates hardware of a different 
design.) 

To minimize parse times, we wrote the 
parsing algorithm in C, with parts in as- 
sembly language. It interprets p-code in- 
structions such as the one in figure 3, 
which means “if the current word in the 
request belongs to the lexical category 
called field-name, then bind the lexical 
entry of the current word to the atom 
field-name and jump forward 137 bytes to 
the parsing state encoded there.” 

The p-codes for semantic functions 
have a separate interpreter, also written 
in C and assembly language. An example 
p-code is the 1-byte instruction for re- 
placing the top of the stack with its caddr 
(i.e., a LISP function that, when given a 
list, returns the list's third item). In writ- 
ing the semantic functions, we were care- 
ful to use only about 100 LISP primi- 
tives, minimizing the size ofthe run-time 
library. Our data suggests that the p-code 
approach saved us a great deal of space; 
machine code would have been five times 
as costly. 


Adaptability 

Adapting a general-purpose natural-lan- 
guage interface to a new.application may 
be the most unappreciated problem in 
NLP design. It's very difficult for non- 
linguists to provide linguistic information 
about a new domain. For a new database, 
for example, you must prime the system 


with hundreds, or even thousands, of new 
database-specific words before it be- 
comes very useful. You must also pro- 
vide structural information about the new 
database. If not handled properly, this 
priming process can create a human- 
factors hurdle that we call the NLP wall 
(see figure 4). 

The essence of the problem is this: You 
buy a natural-language interface because 
it's easier to ask questions in ordinary 
English than to worry about syntax or 
the underlying database-management 
system. But to adapt the interface to 
your database, you may well have to be- 
come an expert in the DBMS and in 
lexicography. 

We thought it was essential to shield 
our business-oriented users from any- 
thing requiring programming, linguistic, 
or database-administration knowledge. 
Therefore, we included a predefined base 
vocabulary, automatic acquisition of 
most data-specific terms, and a Teach 
system for acquiring special classes of 
lexical items and structural data. 

The IA's base vocabulary includes 
over 400 words for manipulating data. 
This covers a broader spectrum than the 
number indicates, because these are the 
high-frequency words of data applica- 
tions. For comparison, half the words 
that Shakespeare wrote come from a set 
of 100 high-frequency words; the King 
James Bible contains only 8000 words, 
many of them used just once. The IA 
automatically adds words and phrases 
used in labeling fields on Q&A forms to 
the lexicon, as well as values entered in 
text fields. These words represent the 
vast majority of the vocabulary used by 
an application. 

Since we can't control] the kinds of 
words and phrases you may enter as data, 
and since we certainly can't ask you to lexi- 
cally classify every field entry and label, 
we used grammar rules that refer to lexical 
categories such as field-name and text- 
value instead of making full use of more 
convenient categories such as noun and 
verb. 

After adding the field labels and text- 
field entries to the base vocabulary, the 
IA lets you fully access the major under- 
lying DBMS functions. But you can 
greatly enhance the habitability of the 
system if you provide it with additional 
information through a Teach module. 

The Teach main menu features eight 
lessons you can teach your IA (see figure 
5). The lessons are presented roughly in 
the order in which they enhance the 
usability of the system, so if you become 
impatient, the most important informa- 
tion will generally have been acquired 
first. 

Lesson 1 gives you the opportunity to 
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introduce new terms for the database. For 
example, a personnel database might 
have labels for salary and sex, and data 
fields with the values male and vice presi- 
dent, so the system learns these terms 
automatically. But nowhere does the 
database actually include the words em- 
ployee and worker, and they are what the 
database is really all about. Lessons 5 
through 8 also acquire vocabulary terms. 

Acquiring structural information is a 


similar process. For example, Lesson 4 
asks you to mark the fields that hold the 
names of people. This is important be- 
cause personal names require special 
treatment in English. Lessons 2 and 3 
also acquire structural information. 


Synchronization 

To analyze inputs, a natural-language 

system needs information about the 
continued 


IS THERE A HARVARD MAN WHO EARNS LESS THAN JOHN BROTHERS? 


Type the synonym you want to teach me in the first column and the 
word or phrase it stands for in the second. (Ex: New York—NY) 


MAN 


MALE 


Figure 2b: /f you select the T option in figure 2a, you can define the unknown word 
“тап?” in terms of the known word “male.” 


IS THERE A HARVARD MAN WHO EARNS LESS THAN JOHN BROTHERS? 


Shall І do the following? 


See whether there are any forms on which 
the Alma Mater is HARVARD and 
the sexis MALE and 
the salary is « (the salary where the full name is JOHN BROTHERS). 


Yes—Continue 


No—Cancel request 


Figure 2c: This screen lets you approve or disapprove the IA’s new understanding 


of the question. 
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5 83 
CAT field-name 


137 «&— — raw bytes 
137 «&—— —— alpha codes 


Figure 3: A p-code instruction that means "if the current word in the request 
belongs to the lexical category called field-name, then bind the lexical entry of the 
current word to the atom field-name and jump forward 137 bytes to the parsing 
state encoded there. ” 


Adapt natural-language system to new data 


Use DBMS 


Complexity 


The NLP wall 
Use English 


Time 


Figure 4: The NLP wall, a human-factors hurdle that can occur when you try to 
implement a new application on your natural-language interface. The interface is 
meant to make interaction with the computer more natural, but in order to set up 
your computer to use it, you need to use a great deal of "unnatural" language. 


LESSON MENU 


1—What this database is about 

2— Which fields identify a form 
3—Which fields contain locations 

4— Which fields contain people's names 
5—Alternate field names 

6—Units of measure 

7—Advanced vocabulary: adjectives 
8—Advanced vocabulary: verbs 

9—Exit lessons 


Selection: 1 


Figure 5: The eight lessons (plus an exit) 
enhance the usability of the system in roughly the order presented. 
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words that can appear in legal sentences. 
This information is maintained in the sys- 
tem's lexicon. It is important to keep the 
lexicon synchronized with the database. 
If you don't, for example, someone could 
add a record for a new employee named 
Thelma and subsequently be told that 
"Thelma" is an unknown word when 
asking about her in English. 

Full synchronization requires close co- 
operation between the DBMS and NLP 
system, and it is therefore difficult to 
achieve when you add NLP to an existing 
DBMS as an afterthought. For this rea- 
son, most natural-language systems 
freeze their lexicons, ignoring the prob- 
lem altogether. Others scan the database 
hoping to find "Thelma" as a value in 
some field in some record, but this is 
highly inefficient on all but very small 
databases. 

Because we designed Q&A as an inte- 
grated system, the requirements of the 
natural-language component influenced 
the design of the database itself. In partic- 
ular, the lexicon of the IA is maintained 
as a database index that, like the indexes 
used to speed up searches on frequently 
queried fields, is automatically revised by 
all data updates. Thus, when you use 
“Thelma” as a data item, the database it- 
self automatically ensures its entry in the 
lexicon. Q&A's DBMS also updates the 
lexicon when you change the database 
structure, such as when you add or delete 
fields. 

Like the other indexes in Q&A, the 
lexicon is stored as a disk-based B-tree 
and can grow arbitrarily large. Using 
Q&A's standard routines for searching 
B-trees, you can retrieve lexical items far 
more quickly than if you had to scan the 
primary data records. Thus, Q&A's IA 
and DBMS cooperate to let you edit live 
data and keep the lexicon current and 
fast. 


Great Expectations 

User expectations also greatly affect the 
usability of NLP. In fact, unrealistic ex- 
pectations pose the greatest human- 
factors problem in the design of a natural- 
language interface. Novices have few 
preconceived notions about an ordinary 
computer program, and they even blame 
themselves if they have difficulty learn- 
ing or using it. 

But people do have preconceived no- 
tions about using English. They use it 
every day with no apparent effort. It 
seems perfectly natural that they should 
be able to talk to a computer in English; 
they've seen it on TV for years. Thus, 
even a system that claimsonly limited un- 
derstanding of English can evoke inordi- 
nately high expectations. 

continued 


THE NUMBERS. 


Theres only one way to make sure that youre 
buying a genuinely high-performance sys- 
tem and that's to evaluate the competition 


by the real numbers. 


TARGA 20 


80286 


1 PROCESSOR: 6/8 Mhz 


MEMORY: 
Standard 1 MB 
Memory Management Yes 


3 DISK STORAGE: 


Capacity 20 MB 
Effective access time 85 ms 


4 а. зай y 
4" flo es 
Runs OSA Yes 


5 PRICE: $1,999 


Take the excitingly priced Targa 20. 
Thanks to its powerful 80286 processor it 
dramatically outperforms the PS/2 model 30. 
And it supports Microsofts OS/2. the oper- 


ating system standard of the future. 


Or put the Targa 40 up against their PS/2 
model 50. Double the storage capacity, inno- 
vative disk cache technology, and a Tandon 


pu 


Circle 293 on Reader Service Card (Dealers: 294) 


dual speed 


And when you compare Tandons num- 
bers against our major competition there's 
no doubt who's really selling the systems of 
the future. 


PS/2 MODEL 30 


8086 
8 Mhz 


640 KB 


О 


20 МВ 
85 ms 


No 
No 


$2,295 


TARGA 40 PLUS PS/2 MODEL 50 
Sha 80286 


8/10 Mh 
dual perd 10 Mhz 


1 MB ] MB 
Yes No 


40 MB 20 MB 
35 ms 85 ms 


Yes No 
Yes Yes 


$2,095 $3,595 


low price. 

So whether you need a powerful system to 
help you manage your business, or else a high- 
performance file server at the heart of your 
network, the Tandon Targa is the ideal fit. 

For more details on the powerful Tandon 
Targa family call: National 1-800-556-1234 
ext. 171, California 1-800-441-2345 ext. 171. 


Tandon 


Price. Selection. Quality. 


Please send me your Tandon Fact Pac, 
acomprehensive set of literature and product reviews: 


Name 


Company 
Address 
City/State/Zip 
Telephone 


Tandon Computer Corporation 


405 Science Drive BYTE 12/1 
Moorpark, CA 93021 


k 
PS/2 and OS/2 are registered trademarks of ІВМ Corporation Microsoft Windows is a registered trademark of Microsoft Corporation Prices displayed do not include monitor. 
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Now use WordPerfect 
with PerfectPal and 
forget those function keys 


Sure, WordPerfect is 
the world's best word- 
processing software, 
but most of us never 
master more than a 
third of its power. 

But now there's a 
way you can use all the | 
WordPerfect you need. It’s 
called PerfectPal. It will help 
you become a WordPerfect 
power-user immediately. 

PerfectPal is a handy add-on 
system of 246 pre-coded macros 
that simplify every WordPerfect 
command to a key stroke or two. 
Including commands most give 


upon such as sort, math, 
merge, columns, table 
of contents, and hun- 
dreds more. PerfectPal 
lets you use easy to 
remember key strokes 
like ALT-P to print a 
document instead of 
menus and manuals. 
And, PerfectPal even 
includes commands that Word- 
Perfect doesn't— such as full 
foreign language and math 
symbols. 
PerfectPal is for the novice 
and expert alike. So order now 
and make your perfect better yet. 


Perle leat Pat 


1-800-451-6086 
MTM ^rfectPal & = б 


30-Day-Money-Back 
Guarantee PC [TEMPLATE] PO. Box 9273, Glendale, CA 91206 
246 pre-coded macros that simplify WordPerfect Em y. 


бат a алран of WorgPw-fert 'apparatan. 


LAHEY SETS NEW 
FORTRAN STANDARDS 


LAHEY PERSONAL FORTRAN 77 - The full ANSI 77 Standard and 
Debugger for $95.00. 


F77L - The benchmark for the competition. 


"EDITOR'S CHOICE" PC Magazine 


‘the most robust compiler tested." Micro/Systems Journal 


the ultimate fully-blown ANSI FORTRAN 77... 
a fantastic product.’ PC Australia 


F77L-EM - Breaks the DOS 640K program barrier with extended 
memory. The most powerful PC FORTRAN available. 


FORTRAN TOOLS: Profiler, Mathematical Functions Library, Overlay 
Linker, Utility Libraries, Widows Library, Toolkit. 


The difficult decision is not from whom you should buy your PC 
FORTRAN, but which Lahey Fon you should purchase. 


Call us today to discuss your 
PC FORTRAN needs. 


FOR INFORMATION OR TO ORDER: 


1-800-548-4778 | Lahey 


30-Day Money-Back Satisfaction Guarantee Computer Systems Irk 
Lahey Computer Systems, Inc., Box 6091, 
Incline Village, NV 89450 
Tel: 702-831-2500 TLX: 9102401256 
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Think of the IA as a new 
office workerfrom — 
another country who is 
still learning English. 


This problem greatly concerned us, 
and we devoted considerable design and 
engineering effort to addressing it. After 
making the IÀ as fluent as we could with- 
in the hardware limitations, we looked for 
ways to recalibrate user expectations to 
more realistic levels. 

We tried to present our natural-lan- 
guage functionality as a concrete yet vul- 
nerable process, with human-like imper- 
fections. The manual, Help screens, 
menus, and various other parts ofthe sys- 
tem all invite you to think of the IA as a 
new office worker from another country 
who is still learning English. Like that 
worker, the IA triesto be helpful but some- 
times makes linguistic or cultural errors. 

We established Get Acquainted as the 
first of the three options on the IA's main 
menu (along with Teach and Ask). Get 
Acquainted introduces you to the basic 
capabilities of the IA and the most suc- 
cessful strategy for coming to "speaking 
terms" with it. 

In each session, the first time the IA 
displays its query request box, it shows 
two example requests in a syntax it under- 
stands. In white-room tests, this dramati- 
cally improved the likelihood of success. 
The IA normally states its plans of action 
in terms that if can understand. After a 
while, a user will gradually adopt its way 
of "speaking" as a model for communi- 
cation with it. In addition, Q&A includes 
an IA fast-start card that briefly states 
how to ask questions successfully. 

We also found that foreign users wanted 
to use the IA in their native tongues. To 
accommodate them, we have adapted the 
IA for German, Swedish, French, Dutch, 
Italian, and Finnish. 


Meeting the Challenge 

Looking back, the major challenge in de- 
signing a natural-language interface was 
not in understanding how to process En- 
glish, but in identifying the collective 
needs of those who want English as an in- 


| terface, and meeting them with available 
. technology. As the microcomputer indus- 


try breaks through the 640K-byte RAM 
barrier and migrates to faster CPUS, lin- 
guistic coverage will rise quickly to the 
levels supported by current linguistic the- 
ory. Other aspects of usability will re- 
main limited only by the creative capabil- 
ities of NLP designers. Ш 


* Ada Is a registered trademark of the U.S. Government (АЁО, 


@ Introducing PC AT Version З 
« % 9 
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The Serious Ada Compiler 
For Serious Ada Programmers 


If youre a serious Ада programmer today, or expect to be one—if 
youre serious about DoD business and those new DoD directives 
—you look for a lot more in your Ада compiler than just validation. 
And the new fourth-generation Alsys Ada compiler Version 3 for 
the PC AT and compatibles gives it to you. 


Take code quality, for example. Version 3 generates the highest 
quality code of any Ada compiler on any machine! Check the PIWG 
benchmarks, and those of U-Michigan. Compare the quality with 
code from the mature C and Pascal compilers youre used to. Check 
especially where you might need quality most, and where Version 3 
shines—in the implementation of procedure calls and exceptions. 
The elimination of code associated with unused subprograms gives 
you large reductions in code size in many applications. 


Consider the Runtime Executive. True production quality. No 
exception-handling overhead is incurred unless an exception is 
actually raised. The Runtime is optimized for programs running in 
limited memory, or running for a long time. That's serious. 


Consider the Ada-specific high level optimizer technology (not 
derived from Fortran or C) that removes redundant constraints 
checks and does so much more for code quality. 


Consider robustness and reliability. Version 3 is written in Ada 
and bootstrapped through itself. That's proof right there that it will 
compile 400,000 lines of Ada code. Beyond validation, we test our 
compilers on hundreds of thousands of lines of extra code—from 
the ACEC tests, and from Ada Repository programs, and from our 
own specially designed code that breaks most other compilers. 


Theresa lot more that's serious about Version 3. The new Multi- 
Library environment, for example, that maximizes the efficiency 
of programming teams; error messages that correct, instruct, and 
speed the programming process; human engineering; superb 
documentation and customer support.  , 


Send for our free brochure | 
Tbe Many Facets of Quality. (Ж. | Gs 


In the US: AlsvsInc., 1432 Main St., Waltham, МА 02154 Tel: 1617) 890-0030 

In the UK: Alsys Lid... Partridge House, Newtown Rd. Henley-on-Thames, 
Oxon КС9 | EN Tel: 44 1491) 579090 

In the rest of the world: Alsys SA, 29 Avenue de Versailles, 78170 La Celle 
St. Cloud. France Tel: 33 (1) 3918.12.44 


*€999999999999999999999999999999999999999$099*?099$9069999: 


send me The Many Facets of Quality. 


Send me more information on the PC AT Version 3 Compiler. The Many Facets of 
Call me, Quality 

Name 

Company. 

ee 

s ш ————————— e бір 

Phone 

BY 12/87 Alsvs. Inc. * 1432 Main Street e Waltham, ALA 02154 
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Target Microprocessor 
Families Supported 


1802/1805 68000/68010 COP400 
6502/65C02 68020 HD64180 
6801/6301 8048/8041 NEC 7500 
6804 8051/8052 TMS-32010 
6805/6305 8085 TMS-32020 
6809 8096 ZB 

68HC 1l F8/3870 780 


Host Operating Systems 
CP/M DOS PC Xenix VAX Unix 


AVMAC Macro Assemblers ........ 
AVSIM Simulator/Debuggers 


Call now about new 
Avocet C Cross Compilers from $595 


CALL TOLL-FREE 
800-448-8500* 


to order, inquire about other development tools or receive 
our latest microprocessor development tool catalog 


NATURAL LANGUAGE 


DOS 1n English 


A Turbo Prolog program can get your message across 
to the operating system in your own words 


AS COMMAND LANGUAGES go, 
DOS is fairly simple. Nevertheless, it 
poses problems for novice users, and po- 
tential problems for those who, like me, 
spend a lot of time using other command 
languages. After changing default direc- 
tories several dozen times on a DEC VAX 
with the set def command, I invariably 
type in the same command to change di- 
rectories on my IBM PC. Then, I throw a 
mental “Read my тіпа!” at the machine 
and edit the command to са (short for 
еһдіг). 

, In frustration, I decided to write a sim- 
ple program that would allow me to use 
DCL (Digital Command Language) com- 
mands on my IBM PC. When I men- 
tioned this to a colleague over lunch, he 
responded enthusiastically and immedi- 
ately suggested an improvement: Why 
not a program that translates English-like 
commands into DOS commands? Why 
not, indeed! 

Га already decided to use Prolog for 
this project, mostly because of its useful- 
ness in parsing and symbol manipulation. 
Then I settled on Borland's Turbo Prolog 
for two reasons: its slick window-based 
programming environment and its ability 
to compile and link executable files with 
a minimum of fuss. Although purists may 
scoff at using Turbo, it did the job. In ret- 
rospect, however, I might have had an 
easier time with a "standard" implemen- 
tation, but I have no regrets about my 
choice. 


Setting Some Limits 
What the program does falls into the cate- 
gory of natural-language processing. 


Alex Lane 


That is, it accepts an English-like state- 
ment such as “show me the files on drive 
b:" and outputs the DOS command dir 
b:*.*. You would get the same result 
from “show all files on b:” or “catalog 
b:.” Despite this input flexibility, how- 
ever, I had to impose some rules to keep 
the program manageable. As impressive 
as it might be to have a program that 
translates “show all files starting with the 
letter $ that are on my hard disk" into dir 
о:5%,%, the memory required for such a 
program would be huge. 

These are the rules (punctuation rules, 
I call them): You must identify disk 
drives with a trailing colon (e.g., b:); you 
must use periods only in filenames or 
fragments of filenames (e.g., foo.bar or 
txt); subdirectory specifications must 
have either a leading, embedded, or trail- 
ing backslash character; and dates must 
be one "word," with either hyphens or 
slashes between month, day, and year. 

The source code for this program is 
contained in seven files: NLDOS.PRO, 
NLDOS.DOM, NLUTILS.PRO, NL- 
TOKENS.PRO, NLDATE.PRO, NL- 
DOS.SYN, and NLRULES.PRO. 

[Editor’s note: These Turbo Prolog 
files, as well as NLSIMPLE. PRO, NL- 
SIMPLE.DOC, NLDOS.DOC, and NL- 
READ.ME, are available on BIX, on 
BYTEnet, on disk, and in the Quarterly 
Listings Supplement. See "Program List- 
ings” in the table of contents. To "find" 
source code in the Listings areas on BIX 
and BYTEnet, search by article title, 
author, or issue date. Some archived files 
may contain numerous listings for a sin- 
gle article. A description of the file also 


accompanies each entr y.] 

NLDOS.PRO, the main Turbo Prolog 
file, has two goal sections. One is for ex- 
perimenting within the Turbo Prolog en- 
vironment; the other applies when the 
program is compiled and linked into exe- ' 
cutable form. The program doesn't actu- 
ally perform any of the commands result- 
ing from the experimental goal section, 
so it's safe to enter some wild command 
lines and see what the program does with 
them. 

However, if you'rerunning the execut- 
able version, beware. The program will 
try to make something of what you say, 
and then it will execute what it "thinks" 
you mean. Don't experiment. Don't use 
obtuse wording. Keep it simple, or you 
may end up doing something cata- 
strophic. I speak from experience. While 
playing with an early version of the pro- 
gram, I inadvertently wiped out all the 
files on my b: drive. I'd gotten so used to 
entering test commands that I gave no 
thought at all to the consequences of "zap 
all files on b:” in compiled mode. 

NLDOS.PRO also contains the data- 
base predicate declarations and predi- 
cates that do some intermediate and final 
processing of the input commandline. (In 
Turbo Prolog, a database predicate is one 
that consists only of facts [no rules] and 

continued 


Alex Lane is a knowledge engineer for 
Technology Applications Inc. and moder- 
ator of the prolog conference on BIX. He 
can be reached at 6621 Southpoint Dr. 
N, Suite 310, Jacksonville, FL 32216, or 
on BIX as "a.lane. " 
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First, we have to break 
the command statement 
into a series of tokens. 
Then we need to sift out 
the noise words and 
standardize the 
remaining tokens. 


can be added [asserted] or deleted [re- 
tracted] as the program runs.) 

The file NLDOS.DOM contains the 
domain declarations. The Turbo Prolog 
implementation requires these declara- 
tions; all predicate parameters must be- 
long to one of the half-dozen standard 
Turbo domains or to one of the domains 
defined in this file. The domain vorktok 
consists of a number of functors with a 
string argument. These functors will be 
used to classify the tokens found in the 
command line. 

The NLUTILS.PRO file contains the 
predicates for some Prolog workhorses 
like member/2, append/3, repeat/ 1, 
and remove/3. With correct predicate 
declarations, this file can be useful in a 
variety of Turbo Prolog programs. 

NLTOKENS. PRO supplies a tokenizer 
that improves on the standard Turbo Pro- 
log fronttoken/3 predicate. The file 
NLDATE.PRO gives the program the ca- 
pability of reading dates in a variety of 
formats, while NLDOS.SYN is a database 
of synonyms for DOS commands and 
switches. Finally, the file NL- 
RULES. PRO is a collection of rules for 
“massaging” the input command line into 
something the program can work with. 
When compiled and linked, the program 
occupies almost 70K bytes of memory. 


Collecting Tokens 

The first task that we need to accomplish 
is to break the command statement into 
a series of tokens; the tokenizer does this. 
For our purposes, a token is a word such 
as "files" in the expression "Show all 
files on b:." The other tokens in the 
expression are "show," "all," “оп,” 
and “Ы,” 
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I initially wanted to use the Turbo Pro- 
log fronttoken/3 predicate as a token- 
izer, but it mercilessly singles out non- 
alphabetic characters like “%” and "|" as 
single tokens. Thus, the file specification 
"c;*,*" is tokenized into the series 
token("c"),token(":"),token 
("*'"),token("."),token("*"), in- 
stead of the much easier to manage 
token("c:*.*"). After several attempts 
at working around this obstacle, I aban- 
doned fronttoken/3 and adopted a 
more traditional approach. 

The tokenizer in NLTOKENS.PRO 
uses a common Prolog strategy for ex- 
tracting tokens from an input character 
stream. (You may recognize it as an en- 
hanced version of the tokenizer in my ar- 
ticle “Simulating a Microprocessor” in 
the August BYTE. ) 

Once the tokenizer has found an 
acceptable character in the input, it col- 
lects characters until it finds some delim- 
iting character, like a space. It then trans- 
forms the collected characters into a 
String, sets them aside, and starts over 
again with the rest of the input stream. 
When the input stream is empty, the 
tokens are returned in a list of functors of 
the domain type worktok. 

Using my punctuation rules, the token- 
izer can also classify the token it’s work- 
ing on as it collects characters. For exam- 
ple, if the tokenizer encounters a colon, it 
knows it's dealing with a drive name. If it 
encounters a space after the colon, it 
stores the token as a drive—that is, 
drive("c:"). 

If, however, the tokenizer finds an- 
other letter after the colon, it assumes it's 
dealing with a file specification and 
stores the token as a filespec— file- 
spec("c:notes")—unless the input 
contains a backslash character. In this 
case, the tokenizer decides it's reading a 
directory and stores it as such—for exam- 
ple, directory("c:notes\\"). 

Note that in Turbo Prolog, a single 
backslash character is an escape charac- 
ter within a string; thus, a "real" back- 
slash is represented by two consecutive 
backslashes within the string. 


Sifting Out the Chaff 

The firstthing we need to do with the new 
list of tokens is to sift out the noise words 
like “me,” “vou,” “а, эз апа “the.” A 
complete listing of the noise words is 


Listing 1: An example of a typical rule from NLRULES. PRO. 


rule (establish targetfile, Input, Output) :- 


member (filespec(A), Input), 


repl([token(''to''),filespec(A)],targetfile(A),Input,Output). 
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found in the predicate chaff/1, and the 
predicate cull_chaff/2 performs the 
actual sifting. 

Now that we have thinned the ranks of 
the tokens a bit, we need to standardize 
the remaining ones. For example, "all," 
"every," "everything," "entire," and 
"completely" become the token "all"; 
"ch," “cha,” “chan,” and "chang" be- 
come "change." When editing these or 
any other synonym lists, you need to be 
careful not to introduce synonyms that 
clash with the synonyms for other com- 
mands. If you're not careful, you can get 
some strange and undesirable results. 

Next, the program looks for a com- 
mand or a command synonym. The DOS 
command del, for example, comes from 
"delete; “kill,” "erase, - “тар,” 
"chop," or "remove." The program 
scans the tokens from left to right until it 
finds a command. 

Then you need to massage the token 
list using a collection of if...then rules 
that try to identify common usage and re- 
dundancy, as well as specifications of 
source files and target directories. (These 
are not generic Prolog rules, which are 
statements of the form A : — B., where A 
is the head and B is the body of the rule.) 

Listing 1 contains a typical rule from 
NLRULES.PRO, which is interpreted in 
the following way: If the input token list 
contains a filespec/1 functor, instanti- 
ate its filename argument to the variable ` 
A, then replace the sequence token 
("to"), filespec(A) with target- 
file(A) in the output token list. Techni- 
cally, the first subgoal, member(file- 
spec(A),Input), is not necessary, but 
since it suppresses a warning message 
about using a variable twice with an out- 
put flow pattern in the second subgoal, I 
left it in. 

Under certain circumstances, the rules 
can also correct a misinterpreted com- 
mand. Given the input “change directory 
to \alpha,” for example, the find com- 
mand/2 predicate returns the list [token 
("change") ,command("dir "),token 
("to'"),directory("MMalpha")], 
which is not what the input intended. The 
rule dos. directory. commands changes 
this list so that it correctly reads [com- 
mand("chdir "), token("to"), 
directory("\\alpha")]. 

In addition, the if... then rules in the 
program can find commands where the 
predicate find command/2 can’t. For ex- 
ample, they correctly interpret the input 
"show *.*" as dir *.*. They also take 
care of finding switch specifications. For 
example, finding token("wide") in a 
list with command ("dir ") transforms the 
former into parameter("/w"); simi- 
larly, finding token("after") in a list 
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Mix Software presents Power C . . . Ournewcost- 
efficient alternative to high-priced C compilers. 
Now you can create high-performance programs 
without spending all your hard-earned money. But 
price isn'tthe only reason to choose Power C over 
the competition. 


Compare the performance. Power C’s integrated 
Make saves you time and effort by automatically 
managing your large programming projects. And 
with Power C, your programs can be as large as 
available memory. As for speed, the performance 
chart speaks for itself. Power C executes most of 
the benchmarks faster. And Power C creates 
smaller EXE files, out-performing the competition. 


Performance Chart 
(execution times in seconds) 


1) fi 470 | 264 | 
| 402 | 255 | 
3) а” | 90| әв 
4) diskio* | «2| саз | 
5) report** | вез | 607 | 
6) drystone"* 36.6 38.2 | 38 
Compile/Link | 739 | 1876| 814 | 


EXE File Size | 25120 | 29008 27184 


Benchmarks from Dr. Dobb's Journal' & Computer 
Language". First four programs test 1) function calling, 
loops/integer math 3) floating point math, & 4) disk VO. Pro- 
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from command line using Make supplied with each com- 
piler. Tests run on 8 MHz AT with medium model of Power 
C 10, MS (Microsoft) C 40, & Turbo C 1.0. 
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Compare the functions. With over 400 functions, 
the Power C library is vastly superior. Our library 
is a superset of Microsoft C and Turbo C. Plus, 
we've added an extensive set of graphics functions 
for drawing lines, boxes circles, pie charts, 
and more. 


Compare the portability. Power C supports the 
latest features of the proposed ANSI C standard. 
Plus, Power C is compatible with both Microsoft 
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move programs to and from Power C. 


Compare the documentation. Our competition 
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Power C includes a step-by-step tutorial and sam- 
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plete documentation, programming in C couldn't 
be easier. 


Power C is factors less expensive. And the source 
code to our function library is available at a 
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Order Power C naw by calling our toll free number 
or mail the coupon to Mix Software, 1132 Com- 
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with command ("backup") initiates a rou- 
tine to look for a date in the token list. 


Looking for a Date 
The impetus for building a date finder 
into the program stems exclusively from 
my desire to implement the backup com- 
mand. When I use this command, I usually 
end up lugging out the DOS manual to re- 
call the correct command syntax, espe- 
cially if I want to include subdirectories 
in the backup. Now, using the program, I 
can simply type "back up all files in all 
subdir modified after 23-jun-87 to a:” 
and have the program tell DOS backup 
*.*a: /s/d:06-23-87. 2 

The date finder in NLDATE.PRO ex- 
amines the tokens in the token list and 
tries to further tokenize them, this time 
using the Turbo Prolog fronttoken/3 
predicate. If no part of the original token 
resembles a year—that is, if it doesn't 
contain an integer larger than 80—the 
program assumes that the year is 1987. If 
the month is alphabetical in the original 
token, the month/2 predicate returns its 
number, leaving only a dayto be found. If 
the month is numerical, the first number 
(if between 1 and 12) is used as the 
month, and the next as the day. 

NLDATE.PRO uses Prolog's back- 
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tracking mechanism to try all variations 
until it finds a valid date; if it doesn't, it 
returns “bad date." Thus, “6/23/87,” 
*23/Jun/87," “1987-6-23,” and “Jun- 
23-1987" all reduce to “06-23-87.” 


The Firing Line 

Every time a rule "fires," the program 
returns a modified list of tokens to the 
massage/2 predicate, outputs the name 
of the fired rule to the console for diag- 
nostic purposes, and passes the new 
token list to the rules as input again. Once 
no more changes occur, it passes the 
token list (now highly refined) on for final 
processing. The program then searches the 
token list for a command. When one is 
identified, the associated command. 
params/3 rule extracts all necessary 
command-line parameters (including 
switches) and concatenates them into a 
single final string. This string can be 
passed to the standard Turbo Prolog sys- 
tem/1 predicate for execution by DOS. 


In Your Own Words 

The current version of the program 
doesn't understand all of DOS. It won't 
use sort, find, format, andsome other 
commands. It won't let you set the time 
or date; however, you can view them. 
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The e. syn/1 database predicate in 
NLDOS.SYN contains the definitive list 
of commands covered by the program. 
Feel free to experiment with the words 
you would like to use. 

This program has great potential for 
experimentation. The commands issued 
in a command language form a small, yet 
interesting, domain that is amenable to 
natural-language processing on an IBM 
PC or compatible. In particular, you can 
expand standard DOS commands to offer 
some of the features of the "'higher- 
priced" command languages. 

For example, you could add more date- 
related commands, like “delete all .BAK 
files dated prior to 12 Dec" and "copy all 
files created today from с: Valpha toa:.” 
You could also endow the program with 
the "intelligence" to issue warning mes- 
sages like "do you really want to delete 
your only copy of NLDOS.SYN? You've 
been working on it for hours." 

Natural-language processing may well 
be the most important field of study in ar- 
tificial intelligence. Getting your mes- 
sage across to the computer in your own 
words will allow you more time to solve 
problems on your computer, time that 
you're now spending figuring out how to 
explain problems ѓо your computer. ш 
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“The [time] savings we gained with R&R were remarkable.” 


Create dBASE’ Reports in Half the Time, 
Without Programming, or Your Money Back! 


“The consummate dBASE report writer.” 


“Constructing a report layout with R&R is easy and quick. аты 


*. .. run, don't walk, to the nearest phone and place your order... . 


COMPLEX 
REPORTS 


А proven timesaver. 

“НӘН users say they can create 
reports in half the time or /ess, com- 
pared with programming in dBASE. 
So can you. 


More flexibility than you'll ever need. 

Relate and report from up to 10 files 
at once using one-to-one and one-to 
many relations. Place free-form text 
and fields anywhere. Calculate new 
fields using more than 70 functions. 

Eight sort levels. Eight levels of record 
grouping. Page and group headers and 
footers. Totals, subtotals. Memo field 
support including query. Use bold, 
underline, italics, combinations, and 
different fonts. Hundreds of other 
features. 


The ease of use for fast results. 

Lotus®-like commands. Plain English 
query. Automatic trim. Standard field 
formats such as currency, commas, 
and word-wrap. 


“Оп 5.25" diskettes. With 5.25" АМО 3.5" 
diskettes, $165 for R&R and $55 for Module. 
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But what you really want is results. 
Fast. And R&R quickly delivers reports 
like those shown here. Complex 
reports such as multi-page invoices. 
Simple reports such as employee list- 
ings. (Actually the "simple report" 
shown here is not so simple without 
R&R.) Even form letters are just reports 
created with R&R's relational merge 
feature. 


Relate and Report, then rest and relax 
—with R&R. 


Only $149!* 


Satisfaction guaranteed. 


Try R&R. If you aren't satisfied for 
any reason, return it within 30 days 
for a full refund (if purchased directly 
from Concentric or a Concentric 
Authorized Reseller). 
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Info World, 5/25/ 87 
PC World, 3/87 

PC Magazine, 1/13/87 
Business Software, 2/87 

PC Week, 11/11/86 


For the name of your nearest dealer, 
or to order, call: 


800-325-9035 
In Mass., call 617-366-1122. 


Major credit cards, checks, COD, 
and POs (from major corporations 
and institutions) accepted. Add $3 
shipping, $2 if COD, 5% tax in Mass. 

R&R works with dBASE III®, 

ІП PLUS®, Quicksilver™, and other 
dBASE-file-Compatible products. 
Clipper™ and FoxBASE+™ Module 
$49.95* additional. Runtime included 
with unlimited use license. 

Another timesaving tool from the 
authors of 1-2-3® Report Writer™. 


Concentric Data Systems, Inc. 
18 Lyman Strest, PO Box 4063 
Westboro, MA 01581-4063 


Trademarks: dBASE, dBASE ІІ, dBASE ШІ PLUS by Ashton-Tate. Lotus, 1-2-3 Report Writer by Lotus Development 
Corporation. Quicksilver by WordTech Systems, Inc. FoxBASE+ by Fox Software. Clipper by Nantucket Corporation. 
R&R Relational Report WrHor by Concentric Data Systems, inc. 
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Microsoft. QuickC. 
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E: uL mm s 
E | 


liie Edit View Search aum j Petey | zalle 
1; 8 ee =. 
ска: "disk ii" | Add Watch... -— 
à alete Last Watch НУРЕ 

Deiete All Watch 


| loadfile (fp, pekist) 
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Our holiday wish is more than a greeting. 

It’s an invitation to join the millions of PC 
users whose software does exactly what they 
want it to do. Because they write it themselves. 

And, if you act quickly, it's also an oppor- 
tunity to save up to $50. 

Can't wait to begin? 

Then start with our newest, all-around pro- 
gramming language, Microsoft® QuickBASIC 
4.0. It's ideal for programmers who hate to wait. 

That's because Microsoft QuickBASIC 4.05 
instant environment eliminates the time- 
consuming compile step, the final barrier be- 
tween you and the on-the-spot results of your 
programming efforts. 
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Microsoft 


So you can create, debug and run your 
programs just the way you want to. Instantly. 

And, thanks to our revolutionary technol- 
ogy, do it all without paying for that conven- 
ience in dollars or execution speed. 

For more sophisticated programming proj 
ects, choose our new Microsoft QuickC 
Compiler 1.0. 

This easy-to-learn implementation of C 
preserves all the rich features of the language — 
including source-level debugging, complete 
graphics support and context-sensitive help— 
while eliminating all the complexity and cost. 

And, QuickC is a totally integrated system. 
Which means no other C is faster and easier. 


Microsoft and CodeView are registered trademarks and QuickC is a trademark of Microsoft Corporation. Offers valid in the 50 United States only. 
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Of course, if you prefer a direct pipeline 
to all the power of your PC, consider our new 
Microsoft Macro Assembler 5.0. 

Professionals know just one, well-placed 
assembly language subroutine can dramatically 
boost the performance of a Microsoft Quick- 
BASIC or QuickC program. And with Macro 
Assembler 5.0, creating that subroutine 
couldnt be easier. 

Step-by-step instructions carry you smoothly 
through the integration of your subroutines. 
And the CodeView® debugger, an integral part 
of the Macro Assembler system, lets you test 
and debug your Microsoft QuickBASIC, 
QuickC and Macro Assembler programs all 
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at the same time. 

What's more, like Microsoft QuickBASIC 
and QuickC, Macro Assembler comes with 
our standard, no-questions-asked, 30-day 
money-back guarantee. So you can try it out, 
risk-free. Right into the new year. 

This holiday season, we're speaking yet 
another language. One everybody under- 
stands: money. 

Buy any two of these innovative language 
products and we'll send you a check for $30 
Or buy all three for a $50 holiday bonus. See 
the coupon for full details. 

And, as our programmers are fond of saying: 
PRINT “HAVE A MERRY CHRISTMAS” 


DECEMBER 1987 * BY TE 


267 


COMPUTER WAREHOUSE 
CALL TOLL FREE 1- 899. 528-1054 


“74 


Air Express Shipping 


See Details Below 


PRINTERS | — л. HARDWARE | 


BOARDS 


А8Т5іх-РаскРів...,............ 5140 
Alps All Модеі5.,.,................бай Maxell upo(Qt обу. $82.50 Other Models ...,...... ees Call 
Brother Al Models ,,.............. Call M2S S65 ATI EGA Wonder $245 
Citizen MSP- 40. р b $289 в е4 e420 ^" ч + а>» аэ» }%з1 а + 44 nalan МЫ ыр ë | ] mw 3h 5 о. sw EE, j|. MET TNT tee he ££. 9) 8 istodi» 
алады а Sony MD/2 (Qty 100). eee ++ SBO CSSL Awesome ....... Td S375 
ic eh “Разаекааеоекзаликадфи-Я AND MONITORS Hercules Color Card ...,...,,,... $145 
: шыланған ООА. Graphic Сага.,,..................2175 
NOES pireecesediisies SRE Anidel A MBs ceo Call Graphic Card +. ............... 5185 | 
ТА rom enims BRE NEC MMilsyne ....... з. 9 Above Board PC 1010 ,......,.. ...$210 
ae Менен мн а Mullisyn PIUS .)................ Сай Intel Above Board PS/PC (1110)....9239 
Жылы ын, Multisync Graphic Board ..... жо Call AboveBoardAT (4020) ............ S315 
Diablo 635.. $759 i 1 
тб мек ы oe 5299 Princeton Graphics All Models .... Cal 4 Above Board PS/AT(4120) ......... S345 
y ТҮПТІГЛТІТІТІЕЕ Sony Multiscan w/cable.... ...... 5585 I "IE NEC Multisync Graphic Board . . .. . . . Call 
EPSON Zenith 1490 FTM ......,.,.....-. 5625 Ht иттик Turbo PC/X Orchid Tiny Turbo 286 ............ $355 
All Printer Models ......... Call IDEO T { ТиГҺОЕСА..,,....................5449 
VID ERMINALS о Memory, One 360K Brand Мате + Paradise FivePak...,.. „........ $99 
Hewlett-Packard LazeretIl....$1859 Qume 101 PlusGreen $315 poy Drive • 135 Walt Power Supply. Slide Autoswitch 350........... To 5205 
NECP2200... ...... ! -65335 101 PlusAmber. .................. 9918 case, ATS » riot Exon Ss | Ашовийсһ480.,......... .......5279 
| 850... ‹кк»+«ж»ә еназа н ө үүүкөзо Б АО 5285 Plus Development 
moe TIT ШИЕ "Puppe уд 5359 Turbo PC/XT w/640K А 1 Drive ..... S415 | Plus Hard Card 20 Megabyte....,...$545 
DE m тылы erg C $565 Turbo PC/XT w/640K & 2 Drives. ..S485 Pius Hard Card 40 Megabyte........ S829 
8810, 8850 .,............ ..... 51059 wyses5,,..... ......... 5384 | Turbo РС/ХТ w/640K, | Quadram Quad EGA+ ........... 5265 
PG ivi rase gio à eR еее $429 MODEMS 1Dnve& 20MG ...,...o 6 9725 | Tec Mar Graphics Master ..... ...5409 
P7 "WwRRUER «CUT *5^2pmRaQ **t erret: n9 о = ir 9 PC/AT 10 MHz w/512K, Captain No Memory "042: 56 28* $109 
ce ee eee ee eee Г $1035 — |-—2FioppyDrive .._...........,. 99358 ЕСА Мазїег.............. кй» m 5249 
РС - Video-7VegaDeluxe .....,,..,.,. $195 
Panasonic 1091 Mode!2.. ..... $180 Prometheus All Models........... Сағ | PC/AT 10 MHz ОЗАК, h COMPUTERS 
1080 Моде! 2 5466 USRobolics Courier 2400 .... . 5335 12 Floppy 40 MG sruse: $1819 | ASTModelBO.......... o $1399 
10921... акенин «ve S295 Рёз##©сй1200................. S149 MonGraphics Card wilh 4 Model 120.,,,., ...............52099 
1524 a vu ow | wrath гал .... 95335 қ : allal Printer Рой ........,... 69 Model 140, ..... каак нк каж еа з, 32449 
ролен, NAA m RENE S375 -J Color Card w/Paraliel Printe =" $65 NEC Multispeed ,.,..........-. $1419 
Bas ese sess 5,5449 DISK DRIVES T-Amber Monitor (ТТЦ)... «с. .$8@ | МшйізреейЕі..................61625 
Шаа уулду... $270  lomegaBernouli 10 meg .... ....$865 Amber Monitor w/Swivel ТІН ,,.,,.... $99 | Toshiba T1000 .......... NAME $812 
2151 .,..... ...,.............5260 XBenoulizümeg. .. .......... $1175 Color Monitor (RGB) |. .......... 9279 | T3120 ..... РРР ,..$3175 
Laser E eae aiit ec Сай Bernoulli40meg.,... sacpaeavns- 31720 ЕСА Card .. occ sccirecesoeperec OMe T-1100 Supertwist ...............$81649 
5 Teac АТ1.2 Meg Drive ........... .$100 170 Card (Serial/Parallel) ,...........538 jo: ТЕ — 52799 
5ТАН MICRONICS XT % Height Drive .2...22...........585 VO Card [Serial/Clock Calendar). ,,,,. 539 
All Printer Models SEAGATE Enhanced Keyboard ...... ...,.,:. 568 KEYBOARDS 
Toshiba 321 51................... $509 20 meg w/Western I/O, ., . S309 ЖТ ММ he dy Ae ie Tl 58 KBSI51 eee nnn 5145 
34151.... БЕЛЕ ЛЛА ... S674 Other Models XT Multi O Card -sesi aseo ennt 55 KB5153 . такс товае вай 4 .?еачаті >.5235 
351 Model Il. ............ .......5899 KB1Ot , Lees mnm mI $39 
Laser Printer . кес ісе ne Call = E 
TRAINING — қы 
Flight Simulator . Фжайтғааяниал вне» .627 n SWS da жа. 
PCLogo ИННИ IBM PC and 100% Compatibles коннен MM ШАН 
Typing Instructor .,,.,..............527 ao сЕ A 
Typing Tutor IV tam rr 4кәзиғаз икрори. 527 esce d 40. х у. et: 
MS Learning DOS ....,......... ... $27 INTEGRATIVE SOFTWARE WORD PROCESSORS Prin ord las кш с $36 
LANGUAGES Enable 2.0.,,,....».............. $359 WordPerfect Executive ...... 2o S103 Sidekick (Unprotected). ,.... ..... S45 
C Compiler (Microsolt)........,...-$249 Framework ll ,........ КТС 5395 Leading Edge W/Pw/Spell & Май..... 559 Sideways3.1 ......... esee т. Сай 
Fortran Compiler (Microsoft)........$245 Smart SoftwareSystem 3.1 ......... $409 = Turbo Lightening .......,......... .555 crested — a ARER kx d 553 
Macro Assembler (Microsoft) ,........ 583 SYMPHONY .................. 20... 9439 Microsoft Word 40................5185 Хігев..,, „аена enne 526 
Pascal Compiler (Microsoft)......... $165 ADM Yo ..,,, perervevaxesuseccacs DURER е! T 2482 SÖZ AM DD PE ..S45 
ОиіскВаѕіс3....,.......... "RON" 555 ordstar w/ ТШог.,.,,,, з»... Brooklyn Bridge r-—— .S69 
Türbo Jumbo Pack. . «e. setas este es 5159 GRAPHICS Wordstar ProPack4.0 . .......... $209 
Turbo Pascal w/8087 & ВСО.......... $53 (1о01Момве................... Сай PFS: Professional Write ,.......:....5898 DATABASE MANAGEMENT 
TurboC ЕНЕ cus ка» cc Logi Buss Mouse w/paint,...........$85 37 
Turbo Basic. ...................... $53 Newsmaster... .......... ........ $48 Сіррег.......................... S375 
Turbo Prolog Bom om 9 4 od * €* 4o € o9 9 9 Y M * 9 - ^ v ss п-А-Міѕіоп. ‚нча како: .5259 Cornerstone . WO V6 TENA BAUR А S553 
PROJECT MANAGEMEN Microsoft Buss Mouse 1.0. ,......... Call Extended Report Writer. ........... $175 
Harvard Total Project Manager II 5282 Microsoft Chart 3.0..,...,..,‚...... $249 pno weda amen АШЫЙ MEE 
Microsolt Profect е Call Microsoft Serial Mouse 1.0........... Call SPREADSHEETS Quickcode Р!из................... $138 
1d Se ......... N | 530 к | _ Call ОшіскНерогі...................5138 
Super Project Plus . $269 ewsroom . ..,......... Жай аж Т Lotus 1-2-3. ъ»ч»яяз+» тава ss rod а fi $78 
Timetine 2.0 эне Nai PC Buss Plus Mouse w/Paint ......... $99 МиніріапЗ30..................... $108 Reflex ys essen serene 
COMMUNICATIONS ^ PFS: First Publisher. .... ..... кек S45 ОМмап...,.............. Ма. 3 , 522 ОВ-Х1............................580 
^ "жа IMSI Mouse w/Dr. Halo Il.,..,., ... 992 урраппегРшив.................... 582 PFS: Professional File ..,..,.......S442 
CompuServe Starter Kit .. .......... PC Mouse w/Paint .,.,......... . S89 
Crosstalk XVI Oy WV! орну дцшіы мш. “Чч? Printmaster аьаа ваа а за женл (Е 529 Supercalc 4 a. э = э а з $269 | 
MS Access. Erans вея нта Д рь Signmaster . заказ а в еэ у э=а эт = = т 5132 
МІТӨГІ;,)закфьакавиека sean sees $33 Turbo Graphix ToolBox,.,.,., ...... $38 MONEY MANAGEMENT 
Нетсоів,..................:....... 588 Dollars & Sense w/Forcast ...........592 
Smartcom Ill . (0x4 aus peers SOOO | Е Tobias Managing Your Money....... .Сай Many other titles available. 


Circle 71 on Reader Service Card for MS DOS Products. CWF-1087 


(All others: 72) Order Line Hours: 


To Place an Order: 1-800-528-1054 Mon-Fri 7:00 a.m.-6:00 p.m. 
To Follow-up on an Order: 602-944-1037 Saturday 9:00-1:00 


8804 N. 23rd Ave. Order Processing: 
Phoenix, Arizona 85021 10:00 a.m.-3:00 p.m. Mon-Fri 


• No Charge forVISA and MasterCard • You Pa ythe Ground Shipping—We Pay the Air • Ground Shipping & Handling $6.00 * Free Airapplies ONLY to orders 
up to 10 165. & Over $50. • All products carry a manufacturer's warranty. All Guarantees. rebates, trial period privileges & promotional programs are handled by 
the manufacturer only. • NO APO. FPO. or international orders. please * Call before submitting PO Numbers * Personal and Company Checks Will Delay Ship- 
ping 3 weeks • Prices, Terms & Availability Subject to Change Without Notice • Add 5% for COD Orders • We Do Not Guarantee Machine Compatibility 


NATURAL LANGUAGE 


Natural-Language 


Processing in C 


A simple context-free recursive-descent parser that opens the 
door for computer comprehension of human language 


[Editor's note: This material is adapted 
from Artificial Intelligence Using C by 
Herbert Schildt. Copyright (O 1987, 
McGraw-Hill Inc. All rights reserved. By 
permission of Osborne/McGraw-Hill.] 


NATURAL-LANGUAGE PROCESSING 
(NLP) may be the most important task 
that artificial intelligence can solve be- 
cause, once accomplished, NLP would 
open the door for direct human-computer 
dialogues, bypassing normal program- 
ming and operating-system protocol. 
NLP is a “doable” task, but the sheer 
size and complexity of human language 
has kept it from being fully accom- 
plished. This article develops a simple 
natural-language parser that can serve as 
the starting point for your own NLP 
program. 


What Is NLP? 
NLP tries to make the computer capable 
of understanding commands written in 
standard human languages. (This article 
assumes that English is the human lan- 
guage beingprocessed, but you can apply 
all the concepts that are presented to any 
other language.) A somewhat less impor- 
tant part of NLP is making the computer 
construct natural-language-like re- 
sponses. After the computer understands 
natural language, it is a small step to gen- 
erating responses. | 

In my opinion, speech synthesis and 
recognition are not actually part of NLP. 
A natural-language processor doesn't 
care how a sentence is input into the com- 
puter; its job is to extract information 
from that sentence. 


Herbert Schildt 


While NLP has no direct use of its 
own, except for research, it can provide a 
front end for other computer programs— 
especially database managers and gener- 
alized problem solvers. Many program- 
mers are interested in NLP-driven oper- 
ating systems, which would virtually 
eliminate the time it takes to learn to use 
the computer. Context-sensitive foreign- 
language translators need NLP in orderto 
produce accurate translations; and NLP 
is essential to autonomous robots, which 
must effectively interact with a human 
world. 


Approaches and Constraints 

There are two opposite approaches to 
NLP. One approach attempts to use all 
the information in a sentence, just as a 
human would. Its goal is to make the 
computer capable of carrying on a con- 
versation. However, this is quite difficult 
to accomplish. The other approach tries 
to let the computer accept natural-lan- 
guage commands, but only to extract in- 
formation essential to that command—a 
much easier task to program. The parser 
presented in this article has a slim chance 
of reaching the first goal; it has a much 
more probable chance of accomplishing 
the second. 

One of the most difficult aspects of 
constructing an NLP-driven system is the 
complexity and flexibility of human lan- 
guage. When you implement a natural- 
language processor, it is tempting to try 
to restrict the type of sentences that the 
processor will understand to a subset of 
the natural language. If you restrict the 
grammar, your task becomes much 


easier, and, if done correctly, the restric- 
tion is barely noticeable. Therefore, let's 
assume that all sentences are declarative, 
not interrogative, and that they generally 
follow the standard form: subject, verb, 
object. 

Let's also assume that all adjectives 
precede the nouns they modify, all ad- 
verbs follow the verbs they modify, and 
all sentences end with a period. With 
these constraints, the following sentences 
are valid: "The child runs to the house." 
and "The large child runs quickly to the 
window." However, a sentence such as 
“The child quickly runs to the house." is 
invalid because the adverb "quickly" 
precedes the verb "runs." Let's call our 
restrictive set of rules the G1 grammar. 

In addition to rules, you need a vocab- 
ulary. For our purposes, let's keep the 
number of words to a minimum, but you 
are free to add to the list if you like. Our 
parser will recognize only the words 
shown in table 1. 


The State-Machine Parser 
The core of any NLP system is the 
parser, the section of code that reads each 
sentence, word by word, to decide what is 
what. One approach to parsing, the state- 
machine parser, uses the current state of 
the sentence to predict what type of word 
can legally come next. А state-machine 
continued 
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parser is a directed graph that shows the 
valid transitions from one state to an- 
other. For example, a noun can legally be 
followed only by a verb or a preposition 
(see figure 1). 

The worst problem with the state- 
machine parser is its complexity; even for 
the simplest grammar, you need several 


separate conditional statements to deter- 
mine whether a state transition is legal. 
Imagine how many states you would need 
to define the entire English grammar! 
Another problem is that the state- 
machine parser doesn't know how it got 
to any particular state. In other words, 
you can't call on a state-machine parser 


Table 1: The words that our parser will understand. 


Word Type 

door noun 
window noun 
house noun 

child noun 

has verb 

runs verb 

plays verb 

large adjective 
quickly adverb 

the determiner 
a determiner 
to preposition 


Adjective 


SH 


Preposition 


Figure 1: The state-machine parser for the restricted СІ grammar. 


Sentence 


ИЧИМ 


Verb phrase 


Noun phrase 


| Determiner Noun Verb Adverb  Preposition Determiner Adjective Noun 


the child runs quickly 


Noun phrase 


———= 


іо the large house 


Figure 2: A tree structure that parses the sentence "The child runs quickly to the 


large honse. " 
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to supply any information other than its 
current state. 

On the plus side, state-machine parsers 
are ideal for certain specific needs, such 
as job-control languages and some data- 
base applications. In these environments, 
you need only ensure that the user enters 
the commands in a valid format and that 
the computer knows each word. State- 
machine parsers can work in these situa- 
tions because they have few valid types of 
sentences and, thus, few states. 


The Context-Free Parser 
To understand context-free parsers, you 
must look at sentence construction com- 
pletely differently than you do for the 
state-machine model. You must think of 
the sentence as being composed of vari- 
ous items, each of which is composed of 
other items, and so on, until you break 
the sentence down into its atomic ele- 
ments (e.g., noun, verb, and adjective). 
The rules that govern how each item can 
be constructed are called the production 
rules of the grammar. А context-free 
parser uses these production rules to ana- 
lyze a sentence. 

The preduction rules for the G1 gram- 
mar are as follows: 


SENTENCE NP + VP 

NP > determiner + noun 

NP > determiner + adjective + noun 
NP > preposition + NP 


VP verb + NP 

VP verb + adverb + NP 
VP э verb + adverb 

VP verb 


where the right arrow stands for “pro- 
duces," NP for "noun phrase," and VP 
for "verb phrase." The noun phrase is a 
recursive definition for a prepositional 
phrase; the verb phrase is indirectly re- 
cursive, because it evokes a noun phrase 
as part of its definition. 

Figure 2 shows how to apply these 
rules to a sentence. The production rules 
form a sort of tree, often called a parse 
tree, which represents how the parser 
sees the sentence. A parser that generates 
this type of parse tree is called context- 
free, because the tree is not based upon 
the context of each element: The rules 
will work for any sentence that conforms 
to the G1 grammar, without regard to the 
context of each phrase. 

NLP programs are not the only ones to 
use context-free parsing; virtually all 
computer languages use it. For example, 
you can parse Pascal, BASIC, C, Mod- 
ula-2, and others with a context-free 
parser. However, the fact that you can 
represent even a subset of English with 
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Listing 1: The database for the G1 grammar defined as an array of 
structures. 


/* structure of the word database */ 


word { 
word[20]; 
type; 


struct word wdb[MAX]; /* array of db structures */ 


character at a time until it encounters a space. 


/* return one token from the input stream */ 
get token() 
( 
char *p; 
p=token; 
/* skip spaces */ 
while (*t_pos=="’ ”) t post*; 
if (*t_pos==’.’) ( 
*р++=' .'; 
*р='\0'/; 
return; 
) 
/* read word until a space or period */ 
while(*t ров!-” ” 66 *t pos!s'.') ( 
*pz*t postt; 
ptt; 
} 
жр-” А0”; 


) 


Listing 3: Тһе parse( ) function for а context-free recursive-descent parser. 


This function is found іп МІР. С. 


/* Context-free recursive descent NLP parser */ 
parse () 
( 
if(!nounphrase()) return 0; 
if (!verbphrase()) return 0; 
if (!terminator()) return 0; 
return 1; 
) 
/* read a noun phrase from the input stream */ 
nounphrase () 
( 
char type; 
get token(); 
type-find type (token); 
switch (type) { 
case DET: 
get token(); 
type-find type (token); 
if(typeszNOUN) return 1; 
else if(type--ADJ) { 
get token(); 
type-find type (token); 
if(type--NOUN) return 1; 


break; 
сазе PREP: 
return nounphrase(); 
) 


return 0; 
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Listing 2: The function get. token( ), which reads the input sentence one 


production rules that a context-free 
parser can parse has enormous impli- 
cations. 

First, it asserts that, in some ways, En- 
glish conforms to a strict set of rules— 
that is, English is not just a jumble of dis- 
connected arbitrary restrictions. Second, 
it lets you apply some well-understood 
parsing techniques that were developed 
for computer languages to natural lan- 
guage—you don't have to reinvent the 
wheel. Finally, because context-free pro- 
duction rules are organized from phrases 
down to the words that actually compose 
them, you can easily extract not only in- 
dividual words, but also whole phrases. 
Thus, you can parse individual words as 
well as phrases—and know where each 
phrase came from; this gives you the 
basis from which you can gather semantic 
information. All these points make a con- 
text-free parser a big step forward from 
the state-machine parser. 


Recursive Descent 

There are many ways to implement a con- 
text-free parser that uses the G1 produc- 
tion rules. The easiest, especially in C, is 
to create a recursive-descent parser that 
uses a collection of mutually recursive 
routines that descend through the produc- 
tion rules until they completely parse the 
sentence. 

Before you can implement a context- 
free parser, you must define a database to 
hold the vocabulary and the types of 
words that the parser can recognize. List- 
ing 1 defines this database as an array of 
structures. The parser also needs a rou- 
tine to break a sentence into its compo- 
nents. The function get. token( ) in list- 
ing 2 accomplishes this: get. token( ) 
reads the input sentence one character at 
a time until it encounters a space. The 
characters that are read form the next 
word in the sentence. Then, get. 
token( ) places this word into the global 
string token. A global variable t. pos 
holds a pointer to the input sentence and 
is incremented as each word is read., 

Using get. token( ), you can write the 
context-free recursive-descent parser in 
listing 3. At the topmost level, a sentence 
comprises a noun phrase, a verb phrase, 
and, in this case, a period as a terminator. 
Therefore, the function parse( ) calls the 
routines nounphrase() and verb- 
phrase(). If you assume that these suc- 
ceed, implying that the sentence meets 
the Gl grammar rules, then the parser 
calls terminator() to confirm that the 
sentence ends in a period. The functions 
nounphrase() and verbphrase() use 
their various support functions to imple- 
ment the context-free rules as described 
above. If a sentence doesn't conform to 
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) 


/* read a verb phrase */ 

verbphrase () 

{ 
char type, *pos; 
get_token(); 
type=find_type (token); 
if (t ype !=VERB) return 0; 
pos-t pos; 
/* verb + adverb + NP */ 
if(verb adv np()) return 1; 
/* verb +NP */ 
t pos-pos; /* back up */ 
if(verb np()) return 1; 
/* verb+adverb -- no NP */ 
t pos-pos; 
if(verb adv()) return 1; 
/* just verb */ 
return 1; 

) 

verb пр() 

{ 
/* verb + NP */ 
return nounphrase(); 

) 

verb adv np() 

( 
char type; 
get token(); 
type-zfind type (token); 
if (type== 
return 0; 

) 

verb adv() 

{ 
char type; 
get token(); 
type-find type (token); 
return (type==ADV) ; 

) 

terminator() 

( 
get token(); 
return(find type (token) == 

} 


ADV && nounphrase()) 


/* must start with a verb */ 
/* save current position for backtracking */ 


return 1; 


TERM) ; 


these rules, then either nounphrase( ) or 
verbphrase() will fail, causing the 
parser to reject the sentence. 

For example, let's see how the parser 
parses the sentence "The child runs 
quickly to the large house." First, 
parse() calls nounphrase(), which 
succeeds, because it finds both the deter- 
miner **the" and the noun "child." Then 
parse() calls verbphrase(), which 
calls verb. adv..np( ) to see if the verb 
phrase consists of a verb followed by an 
adverb, which in turn is followed by a 
noun phrase. In this case, the verb phrase 
does contain these: The verb "runs" is 
followed by the adverb "quickly," which 
is followed by the prepositional noun 
phrase “to the large house. " 

Next, this prepositional noun phrase 
causes nounphrase( ) to call itself recur- 
sively. After the parser reads the final 
phrase, all the recursive calls unravel, 
and verbphrase() succeeds, returning 
to parse( ). The parser confirms that a 


period ends the sentence by using termi- 
nator(). Finally, parse() succeeds, 
implying that the sentence satisfies the 
rules of the СІ grammar. 

The context-free recursive-descent 
parser is expanded to an entire program 
in NLP.C. To better understand its oper- 
ation, try it with several different sen- 
tences. [Editor's note: NLP. C and 
NLPRPT. C are available in Microsoft C 
4.0 source code for the IBM PC AT and 
compatibles on BIX, оп BYTEnet, on 
disk, and in the Quarterly Listings Sup- 
plement. See "Program Listings" in the 
table of contents. To "find" source code 
in the Listings areas on BIX and BYTE- 
net, search by article title, author, or 
issue date. Some archived files may con- 
tain numerous listings for a single 
article. A description of the file also 
accompanies each entry.] 

By slightly modifying parse( ), noun- 
phrase( ), verbphrase(), and their 

continued 
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Do NOT ATTEMPT WITHOUT 


COMPUSERVE. 


Get all the facts as fast as 
the experts do before you 
try to tame the market. 


Without accurate, up-to-the-minute 
data you can easily get taken for a ride on 
Wall Street. That’s why it’s important to get 
your hands on CompuServe. The fastest, 
most reliable source of comprehensive 
financial data available. 

Now, just like Wall Street’s most pres- 
tigious firms, you can check out a tip or 
find a hot, money-making lead in a matter 
of seconds. Investigate any area of interest. 
Or scan CompuServe's financial news 
highlights to find new areas to investigate. 
Including... 


Continuously updated quotes on over 
10,000 issues. 


MicroQuote П— 12 years of daily 
historical prices, along with dividends, 
splits, distributions and interest payments 
on more than 90,000 stocks, bonds, 
mutual funds, options, foreign exchange 
rates and hundreds of market indexes. 
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Graph trends quickly online. Review 
your portfolio performance, investigate 
returns in bull and bear markets. Screen 
for stocks to buy, or transfer prices and 
dividends to your microcomputer for 
detailed analysis. 


Standard & Poor's descriptive informa- 
tion on over 3,000 companies. 

Value Line Data Base II — extensive, 
fundamental data for analyzing the perfor- 
mances of over 1,800 major corporations. 


Disclosure II — descriptive and financial 
information from the SEC filings and 
annual reports of over 8,500 companies. 


Institutional Broker's Estimate System 
(I/B/E/S)—earnings projections from 
top research analysts on over 3,000 widely 
followed companies. 


You can also research technical market 
trends, review economic projections and 
high-powered market analyses. Get expert 
advice on retirement, financial planning, 
managed accounts, taxes and insurance. 
Evaluate your own portfolio, even connect 
to a variety of at-home banking and 
brokerage services. 


And all this comes with CompuServe's 
base of news, weather, telecommunications, 
special interest and entertainment services. 

Compare CompusServes rates to the 
cost of expensive floppy-based sources. 
Compare our up-to-the-minute delivery 
to time-consuming publication research. 
Compare the depth and breadth of our 
virtually infinite databases to any other 
source of investment information. 

Then see your nearest computer 
dealer for a CompuServe Subscription 
Kit. Suggested retail price is only $39.95 
and includes $25 of online time. 

For more information or to order direct, 
call or write: 


CompusServe 


Information Services 

PO. Box 20212 

5000 Arlington Centre Blvd. 
Columbus, OH 43220 


800-848-8199 . 
In Ohio, сай 614-457-0802 | | 
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P^ - EDIT" 


Ал НАА Block Company 7% 


DECEMBER 1987 * BYTE 275 


ENGINEERS 

EG&G, Idaho, Inc., prime operating con- 
tractor for the Department of Energy's 
National Engineering Laboratory, has im- 
mediate openings in its Electronic Engi- 
neering Group for the following: 


Senior Engineer 
Software Engineering Design 
& Development 


Performs independent software engi- 
neering design and development tasks 
using established ideas and design 
techniques. Requires some background 
in formal software design method- 
ologies, UNIX and VMS operating sys- 
tem, FORTRAN, and C programming 
languages. Prefer experience with SUN 
work station. 


Senior Engineer 
Hardware Engineering 
Design & Development 


Performs independent computer hard- 
ware engineering design and engineer- 
ing tasks using established ideas and 
design techniques. Hequires back- 
ground or experience configuring and 
integrating computer hardware and data 
communications equipment. 


Engineering 


Specialist 
Program Development & 
Software Integration 


Provides highly advanced engineering 
knowledge and technique to aid in the 
development of new or substantially im- 
proved computer systems. Perform as 
principal investigator or software team 
leader overseeing program development 
and software integration. Requires ex- 
perience in formal analysis and design 
methodologies, familiarity with data base 
design, SQL, 4th generation languages. 
knowledge of UNIX and VMS operating 
system, and C programming language. 


Engineering 


Specialist 
Hardware Definition & 
Systems Integration 


Provides highly advanced engineering 
knowledge and technique to aid in the 
development of new or substantially im- 
proved computer systems. Perform as 
principal investigator or hardware team 
leader overseeing hardware definition 
and systems integration. Requires ex- 
perience in building and installing hard- 
ware systems including computers, 
video, audio, and data communications. 
Experience working with fiber optics 
also desirable. 

All positions will need, or have the ability 
to obtain, a DOE “L” or “Q” Clearance. 
Applicable Technical Bachelor's degree 
required. MS preferred. 


idaho Falls is located in the heart of the 
country's most scenic recreational areas. 
If interested and qualified please submit 
resume with salary history, in confidence 
to: Employment Services, (TBD-28), 
EG&G Idaho, Inc., P.O. Box 1625, Idaho 
Falls, Idaho 83415. We are an equal 
opportunity employer M/F/H/V. U.S. 
Citizenship required. 
UNIX is a registered trademark of AT&T 


es EGcG Idaho, Inc. 
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Listing 4: The nounphrase( ) function for a context-free recursive-descent 
parser that displays phrases. This function is found in NLPRPT.C. 


/* read a noun phrase from the input stream */ 


nounphrase(s) 
| cher *sj 
( 
char type; 
get token(); 
type-find type (token); 
switch(type) ( 
case DET: 
strcat(s,token); 
strcat(s," "); 
get token(); 
type-find type (token); 
strcatí(s,token); 
strcat(s," "); 
if(type--NOUN) return 1; 
else if(type--ADJ) { 
get token(); 
strcat(s,token); 
strcatí(s," "); 
typezfind type (token); 


| 


if (type==NOUN) return 1; 


) 


break; 

case PREP: 
strcatí(s,token); 
strcat(s," "); 


return nounphrase(s); 


) 


return 0; 


support functions, these routines can 
break sentences into their component 
phrases. Unlike the state-machine parser 
that could deal only with words, the con- 
text-free recursive-descent parser can ex- 
tract phrases. This is an important capa- 
bility, because it opens the door to the 
computer actually comprehending, 
rather than simply verifying, a sentence; 
thus, it lets the computer work with re- 
lated groups of words. 

Listing 4 contains the noun-phrase 
parser revised for phrase extraction. The 
program using the phrase-extraction ver- 
sion of the complete parser, including re- 
vised versions of parse(), noun- 
phrase(), and verbphrase(), is called 
NLPRPT.C. It returns both the noun 
phrase and the verb phrase of a sentence. 
If you run NLPRPT .C with the input sen- 
tence "The child runs quickly to the 
house."', your output will be 


noun phrase: the child 
verb phrase: runs quickly to the house 


Pros, Cons, and Possibilities 

The context-free parser has many advan- 
tages. First, it is easy to implement in C. 
Second, you can use it to dea] with a sen- 
tence on both the word level and the 
phrase level. Third, it knows where it is 


in the sentence at all times. This differs 
from the state-machine parser, which has 
no idea where it actually is in a sentence. 

The main disadvantage of context-free 
parsers is that they can't handle the many 
valid ways in which an English sentence 
can be constructed. It's easy to define a 
set of production rules that fully describe 
the simple Gl grammar, but for real- 
world English (or any other language), 
the production rules would be very com- 
plex, which could lead to a combinatorial 
explosion, perhaps making this method 
impossible to use. 

The context-free parser in listing 3- 
and in NLP.C and NLPRPT.C—is just a 
starting point intended to excite your 
imagination. I encourage you to enhance 
and evolve it to suit your needs. One thing 
you will probably want to do is include 
additional production rules in the parser 
so it can recognize a wider variety of En- 
glish grammar. You will probably want 
to add better error checking, too. Also, 
although fully adequate for demonstra- 
tion, the database that holds the words in 
table 1 is simply an array of structures in 
which the words are stored in no special 
way. You will probably want a sorted, 
tree-based database that will allow fast 
lookups for several hundred—or several 
thousand—words. 8 


| 
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Avis features GM cars. 
Cadillac Sedan deVille. 


А comfortable Cadillac people. Like Avis Express® service, Avis Rapid Return?" 
AVIS SUPERVALUE | Sedan de Ville or similar And now at selected airports across the U.S., Avis 
$ group car for only $45 a Roving Rapid Return, the new Avis Carside 
day. Available at many Avis Computers” return service that takes just seconds to 

locations across America. complete. So travel in style with an | 

And this cozy price comes Avis Cadillac. For information and 
with everything you expect reservations, call 1-800-331-1212. 
from the We try harder" Or see your travel consultant. 


for a Cadillac Sedan deVille. 


| 
| 
| | 


Cars are available at ЫЕ Т U. 5. dotato, subject to availability. and must be returned to rentis ication These rates are nondiscountable, and rates, terms and conditions are subject to 
change without notice. Rates have a free-mileage allowance. There is an additional per-mile charge in excess of this allowance. Refueling service charge, taxes, optional CDW, PAI, PER and ALI 
are notincluded. Cadillac or similar group car available in New York area at a higher rate. Rates higher for renters under 25. Atcertain locations a charge for additional drivers will apply. Seasonal 
surcharges and blackout periods will apply. Call Avis for complete details. с) 1987 Wizard Co. Inc. 
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Organized to help busy 
computer executives. 
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Electronics magazine is pleased to offer computer and 

communication executives a distinguished, elegant Desk Planner 

and Pocket Diary Set for 1988 that is packed full of useful 

information and traveling tips, in addition to providing you 
AN with an easy-to-use 1988 planning format. 


А great gift idea. 


ЕХ ЕС UTIVE This beautiful book makes an ideal gift for friends and business 


associates. It's a gift that people will really appreciate receiving. 


PL AN N ER TO Because it's a gift from you that they'll use all year long. 
USE WITH = 
And you can order your name, or the name of anyone you are 


В Al D 4 giving the book to, embossed in gold on the padded front cover. 
| 3 Act now and place your order today. 


Order your copy today. And copies to give friends and business 
associates for the holidays. It's also a great gift idea for anyone 
who travels—or dreams of traveling. Write to us at Electronics 
Desk Planner, P.O. Box 5505, Peoria, Illinois 61601. 

Or call 1-800-845-3636. 


HERE ARE JUST SOME OF THE GREAT FEATURES. 


QUALITY WORKMANSHIP rants, banks, credit cards, tipping infor- 
ш Large 8%" x 10%" page size mation, sight-seeing, and much more 
ш Handsome textured cover with padded m Intemational entry and exit requirements 
front ш Air distances and flying times between 
ш 2 silken ribbon markers for easy Countries 
reference m Detailed maps of major foreign cities 
m Highest quality paper for smooth ORDERING INFORMATION 
writing capability Prices include cost of surface delivery. 
m Gilt-edged pages Add loca! sales tax. 
ш inexpensive personalized embossing —— E 
Desk Planner 
WITH CONVENIENT FEATURES : & Pocket Diary Set $39.95 
ш Week-at-a-glance appointment guide A MIL MUERE 
with 12-month calendar on each spread Desk Planner only 851.95 
and plenty of room for reminders Pocket Diary only $16.95 
ш Special 4-page 1988 planner and 4- Gold Stamping full name 
page 1989 forward planner for high- on each item $ 450 ——— — 
lighting special events Handina/Paddno perüem. ы 
ш Easy-to-read 6-year calendar ыч м DESK PLANNER AND 
m Ample room for notes Gift Box (optional) 510 POCKET DIARY SET 
AND HANDY INFORMATION OPTIONAL AIRMAIL SURCHARGES 30 aon 
ш Convenient metric conversion table and : 
Shipped from Set or Diary ONLY ш 
таа Қынаны засы ашы ow All major credit cards are accepted 
m Intemational dialing codes Canada! 9 900 Sui eun 52 Жі "n p ume 
GREAT FACTS AND TRAVELING TIPS SAGE ATE. — 050 27 Peoria, Illinois 61601. Or са! toll-free 
ш 22beautiful full-color world maps, includ- south America 14.00 2.00 
ing time zones, air routes and sea routes France, England 1-800-845-3636 
ш Intemational airports and distances spain 14.00 3.50 | 


from key cities ci" - 
singapore, Japan, cys 
ш Detailed guides for 117 countries and с. Arica Atala 19.50 5.00 "Hil Electronics 


cities, weather, hotels, selected restau- 
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Powerful Statistics, Sophisticated Graphics 
in One Complete Software System 


STATGRAPHICS from STSC is simply 
the most complete and powerful statis- 
tical software available for your PC. 
STATGRAPHICS integrates powerful 
statistics with high-resolution color 
graphics—in one single software 
system—to give you an extraordinarily 
powerful analytical environment. 


"5fSTAT GRAPHICS] is unusually 
complete as software systems go 


in terms of statistical capabilities." 
(PC Week) 


With more than 250 statistical and math- 
ematical procedures, STATGRAPHICS 
offers you the power and precision of 
mainframe software—right on your PC. 
All the tools you need for comprehensive 
statistical analysis: ANOVA, complete 
regression analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
analysis, including Box-Jenkins. 


“iye found STATGRAPHICS to be 
one of the most complete and 
easy-to-use statistics programs 


that | have come across." 
(Whole Earth Software Catalog) 


All this statistical power is even 

more valuable with STATGRAPHICS' 
unique interactive environment. 
STATGRAPHICS is completely menu- 
driven so you can get into your 
statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis— 
change variables as many times as you 
want—and see the effect immediately. 


You can also enter and access data easily. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCII 
files, Lotus® 1-2-39 and Symphony? work- 
sheets, and dBASE® files. 


STAT GRAPHICS—the best overall choice! 


Data compiled as of April 1986 


5Verdict: [STAT GRAPHICS is] a 
model PC software system which 
Will set standards for PC statistical 


software." (PC User Magazine) 


STATGRAPHICS offers you a wide variety 
of graphics capabilities to help you 
visually analyze your data—more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
line and surface plots, scatter plots, time 
sequence plots, quality control charts, 

as well as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 


For the most complete, advanced statis- 
tical graphics software system available, 
order STATGRAPHICS today. To order, 
contact your local dealer. If they don't 
have it, tell them to call STSC toll-free. 


(800) 592-0050 
In Maryland or Canada call (301) 984-5123, 
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STSC 


Available nationally through Softsel and distributors 
worldwide. Dealer inquiries welcome. 


*International prices slightly higher. STATGRAPHICS, 

SAS, and dBASE ore registered trademarks of Statistical 
Graphics Corparatian, SAS Institute Ілс., and Ashton-Tote, 
respectively. Lotus, 1-2-3, and Symphony ore registered 
trademarks of Lotus Development Corp. PLUS*WARE and 
SPSS/PC + ore trademarks of STSC, inc. and SPSS Inc., 
respectively. 
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Ciarcia’s Circuit Cellar: 

Build the Circuit Cellar IC Tester 
Part 2: Software and Operation 
by Steve Ciarcia 


Information Theory 
by Ramachandran Bharath 


The State of Chinese Computing 
by John H. Maier 


Three-Dimensional Perspective 
Plotting 
by Tyrone Daulton 


Ferret: An Image Processor 
by Clifford Harris 


Mapping the World in Pascal 
by Robert Miller and Francis 
Reddy 


Mimicking Mountains 
by Tom Jeffery 
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FUJITSU'S DX2000 SERIES PRINTERS 


Switching from computer paper 


to letterhead is as simple as1...2..3. 


Instructions 


1. Push 


Push a button. Pull a lever. Push a button. 

Its that easy to switch from computer paper to letterhead 
using a Fujitsu DX2000 Series 9-wire dot matrix printer. 

Theres no wrestling with continuous forms or 
optional tractors. No wasting time loading and unloading 
paper. And automatic feeding of cut sheet paper is 
faster with the optional, single-bin sheet feeder. 


More Efficient, More Productive. 

Now you can choose from four printers that can 
produce between Ш and 135 lines of copy per minute. 
Oran average-size memo in draft quality in just Il seconds. 

Print speeds range from 44-54 characters per second 
in near-letter quality mode, to 220- 324 cps in draft 
quality depending on which model you choose. 

Each printer can create letters, spreadsheets, descrip- 
tive charts and professional graphs. For brilliant 7-color 
printing, you can get an easy-to-install optional color kit. 
Quiet, Reliable, Compatible. 

Listen. The DX2000 printers are quiet. 

Whats more, they сап give vou years of trouble-free 
printing without taking time off. 

And thats not all. Each printer is compatible with the 
most popular software packages, using Epson" FX80, JX80, 


FOR MORE INFORMATION ON THE DX2000 SERIES PRINTERS, CALL 800-626-4686 


IBM” Graphics Printer” or IBM Proprinter® commands. 
For pricing, more information and a demonstration 
of the DX2000 series or anv of our complete line of 
daisywheel, dot matrix, band or laser printers, call. 
800-626-4680. 
Make the easy switch to Fujitsu printers. 


" \ RC 
DX2100 | = a hos 
| "j == 
А 0х2400 
0х2300 


A COMPANY WITH CHARACTER AND DRIVE 


FUJITSU 
| 


FUJITSU AMERICA 


Computer Products Group 


€:1987 Fujitsu America, Inc. Epson FX80 and Epson JXBO are registered trademarks of Seiko Epson Corporation. IBM, Graphics Printer and Proprinter are registered trademarks of International Business Machines Corporation. 
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Part 2: Software and Operation 


CIARCIA'S CIRCUIT CELLAR 


Steve Ciarcia 


Build the Circuit Cellar 
IC Tester 


Steve guides us ona tour of the 
software that makes his inexpensive 
IC tester possible 


Last month, I talked about the design of my IC tester. 
This month, ГЇЇ talk about its software and operation. 


Three in One 

To refresh your memory, the IC tester supports 
three modes of operation: PC-host mode, termi- 
nal mode, and stand-alone LCD mode. 

PC-host mode requires that you connect the tester to a serial 
port on an IBM PC or compatible. In this mode, the PC handles 
all test-vector transfers and comparisons and provides the high- 
est level of flexibility and power. 

To operate the tester in terminal mode, you connect it to a 
dumb terminal or any microcomputer that emulates a terminal 
(see photo 1). The options are essentially the same as those of- 
fered in PC-host mode, although you can use only a fixed, 
ROM-resident device library. 

The stand-alone mode of operation lets you operate the tester 
with only two push-button switches and a 2-line by 20-character 
LCD. As in terminal mode, this mode operates only with a 
fixed, ROM-resident device library. It lacks some features of 
the other two modes, but it permits device identification (using 
the Identify push button) and specified-device testing (using the 
Retest push button). The latter lets you determine specific pin 
failures on a bad IC and display this information on the LCD. 

Much of the flexibility of the IC tester comes from its modifi- 
able and expandable device library. While an IBM PC (or 
clone) is essential for PC-host mode operation, it is required if 
you're going to make any system software changes, like adding 
new chips to the library. 

With the exception of a single assembly language serial-port 
driver, all the software was written in Turbo Pascal on an IBM 
PC. (While the programs do take advantage of some PC-spe- 
cific features of Turbo Pascal, you shouldn't have much trouble 
converting them to other Pascal compilers.) 


The Definition of a Test Vector 
Inorder to define test vectors, it is important to develop a straight- 
forward means of describing the vector infonnation. What infor- 


Steve Ciarcia (pronounced "'see-ARE-see-ah ") is an electronics 
engineer and computer consultant with experience in process 
control, digital design, nuclear instrumentation, and product 
development. The author of several books on electronics, he 
can be reached at Р.О. Box 582, Glastonbury, CT 06033, or on 
BIX as "sciarcia. ” 


Copyright © 1987 Steven A. Ciarcia. All rights reserved. 


mation do we need to define a device and its test vectors? 

The device definition consists of the device name (e.g., 
7400), the specific package size (e.g., 14 pins), the locations of 
the power and ground pins (e.g., 14 and 7), and which pins are 
inputs, outputs, or tri-state. 

А test vector merely specifies the high (1) and low (0) logic 
levels to be written to the pins of the device under test (DUT). A 
test vector written to the DUT pins is referred to as an output 
vector. 

To determine if the DUT responded properly to the output 
vector (i.e., to make sure outputs switched as expected and to 
verify that no inputs are shorted), the tester must read a corre- 
sponding read-back vector from the DUT and compare this to 
an expected read-back vector. Each complete test vector con- 
sists of an output vector and an expected read-back vector. 

The format for specifying the vector-definition modules is 
shown in table 1. The order of the different line types is impor- 
tant, though you may freely intersperse comment lines. (Like 
many assemblers, all characters on a line following an asterisk 
are ignored by the test-vector compiler.) 

The best way to understand the vector-definition module for- 
mat is by example. Table 2 shows the vector-definition module 
for a 7400 quad two-input NAND gate. As its name implies, this 
device contains four two-input NAND gates (the pin-out is 
shown in figure 1). 

continued 


Photo 1: The Circuit Cellar IC tester shown here is operating 


in terminal mode, connected to a Tandy DT-100 terminal via 
the RS-232C port on the top of the tester. 
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In table 2, the first line is the device name. The name can 
appear anywhere on the line after the pound sign (preceding and 
following spaces are ignored). As a general rule, you should 
keep device names as generic as possible. Instead of using the 
name “74LS00” use “7400,” and so on. Since the tester will 
logically identify both a 741,500 and 74НСОО as the same chip, 
it is better to display “7400,” or perhaps “74xx00.” There are, 
of course, cases where you can make exceptions. 

The second noncomment line ofthe vector-definition module 
is the setup line, which has an S in the first column. Three num- 
bers with delimiting spaces must follow the 5; the first number 
indicates the number of pins the device has, the second indicates 
the ground pin number, and the third indicates the power pin 
number. These numbers tell the compiler (and the tester) what 
the chip’s device type is. As I described last month, the tester 
supports six device types (see table 3). 

Following the next comment line is the pin-function line, 
which has an F in the first column. This line specifies a pin- 
function identifier for each pin, with the identifiers being sepa- 
rated by one or more spaces. Valid identifiers are 7 for input 
pins, O for output pins, and T for tri-state pins. 

The pin-function line also determines the columnization for 
the remainder of the device vector definition. All 1s and 05 in 
the test vectors must be aligned under these columns, and the 


Table 1: Device test-vector definition-module format. 


# DeviceName * Device-name record 
* Comment lines may be interspersed 
* for documentation and clarification purposes. 
S #Pins Gpin Ppin * Device-setup record 

O ...T | | ^"*Pin-function record 

A ...p# pë pf * Pin-number record 
.1 1.0 "Initial (output) vector record 
..1 X 0 * Expected read-back vector record 


* End-of-definition record 


Notes: DeviceName = name of device 
* = start of comment area 
#Pins = number of pins on the IC 
Gpin 2 ground pin number 
Ppin 2 power pin number 
p/ = pin number 


Table 2: Device test-vector definition module for the 


# 0 * Quad two-input NAND 

S 14 7 14 

* NAND 1 NAND 2 NAND 3 NAND 4 
FIIO | 10 | | О I: ae 29 
P1 23 456 9 108 le 13 11 
| 000 0 1.0 10 0 11 1 

R 1 1 1 0 

| 010 100 11 1 000 

R 1 1 0 1 

1 100 111 000 0 1 2 

R 1 0 1 1 

1111 000 010 1-0-0 

R 0 1 1 1 

E * endof7400 
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pin numbers in the pin-number line (the next line in the defini- 
tion) must also be aligned under these columns. 

The next line in the vector-definition module is the pin-num- 
ber line. It has the letter P inthe first column. This line specifies 
the device pin numbers used in testing. The numbers must cor- 
respond to the pin-function identifiers specified in the pin-func- 
tion line and must fall in the columns defined by the function 
identifiers. If the pin number for a column has two digits (e.g., 
pin 14), either of the two digits can fall in the column. 

The next several lines in the vector-definition module are the 
actual test vectors. The lines beginning with 7 are initial vectors 
(output vectors), and the lines beginning with R are the expected 
read-back vectors. 

For / vectors, the acceptable identifiers are 1 and 0, cor- 
responding to high and low digital values, respectively. For R 
vectors, acceptable identifiers are 1, 0, and X, with X indicat- 
ing "don't care." (X indicates that the tester should ignore 
the specified pin when comparing the actual read-back vector to 
the expected read-back vector. If the 1 or O bit value of a col- 
umn does not change from one line to the next, leaving the col- 
umn blank in the subsequent line[s] implies that the value 
should be the same as the last value explicitly stated for that 
column.) 

The last line in the vector-definition module is the end line, 


Figure 1: Pin-out for a 7400 quad two-input NAND gate. 


CIRCUIT CELLAR 


which begins with an Е. This is theonly letter required to speci- 
fy the end of the vector-definition module. 

Finally, there is the issue of logically identical devices that 
have different part numbers (like 74L S04 and 74L S14). Differ- 
ences typically lie in some of the special operational param- 
eters, like Schmitt-trigger inputs or improved current drive ca- 
pability, which cannot be detected by this IC tester. 

Functionally identical devices (1.е., the same test vectors 
would pass on both devices) are declared to be clones of a spe- 
cific device. Àn example of this is shown in table 4. The device- 
name and end lines are the same as the standard vector-defini- 
tion module, but only the C line is found between them, 
indicating which device it is supposed to be cloned from. 


Compiling Test Vectors for Use 

The test-vector compaction compiler, VECCPT.PAS, is a 
Turbo Pascal program that accepts files conforming to the de- 
vice test-vector definition format described above. It converts 
the device and vector information into a single compact module 
that the computer and tester use to test the devices. 

VECCPT.PAS uses seven primary arrays to store the com- 
pacted vector information. The primary array, VectorTable, 
holds the actual test-vector information, including the device 
pin-function information (i.e., which pins are inputs, which are 
outputs, and which are tri-state), the output vector bytes, the 
input vector bytes, and the “don’t care" mask bytes. 

Because the ZIF (zero insertion force) socket has 24 pins, 
tester software uses 3 bytes for pin and vector information for 
every device, regardless of size. Consequently, the pin-function 
and test-vector information is stored as if a 24-pin device were 
being tested. 

The “don’t care" mask generated by VECCPT.PAS automat- 
ically masks the read-back vector pins not associated with the 
device being tested. For example, if a 20-pin device is being 
tested, the bits of the 3-byte read-back vector associated with 
ZIF-socket pins 1, 2, 23, and 24 will be masked by the "don't 
care" mask (power and ground pins are automatically masked). 

Each of the six device types supported by the IC tester has its 
own associated array for storing device names and pointers into 
the VectorTable array. These arrays are called DeviceType 
arrays. 

While the VectorTable array uses variable-length records, 
with each record being the information to support one device, 
the DeviceType arrays use fixed-length records, with each 
record containing a 9-byte field for the device name (8 bytes for 
the name and | byte for the string size) and an integer (2-byte) 
field for the VectorTable pointer. 

Figure 2 illustrates the information stored in the various arrays 
and how the arrays interact. As shown, device names are stored in 
the appropriate DeviceType array, and the device pin-function 
and test-vector information is stored in the VectorTable array. 
À pointer in the DeviceType array indicates the start of the cor- 
responding vector-information record in VectorTable. 

The VectorTable device record begins with a 2-byte field 
indicating the number of bytes in the record. The next 3 bytes 
specify which pins are inputs and which are outputs (set bits are 
inputs, and cleared bits are outputs). 

The following 3 bytes indicate which pins are tri-state (set bits 
are tri-state). If a pin is indicated as being tri-state, the 1/0 value 
in the corresponding bit position of the previous I/O definition 
bytes is irrelevant. By default, VECCPT.PAS specifies unused 
ZIF (zero insertion force)-socket pins as being tri-state. 

Following the 2 record-size bytes and 6 device pin-function 
definition bytes, the actual test-vector information begins. Each 
complete test vector consists of 9 bytes in the record. The first 3 
specify the output vector, the next 3 specify the expected read- 
back vector, and the last 3 specify the "don't care" mask. 


As VECCPT.PAS executes, it stores device-name, pin-func- 
tion, and test-vector information into the appropriate arrays. 
Notice that the program does not need to store device-type infor- 
mation, since a device’s type is determined by which Device- 
Type array it is placed in. 

Device clones are handled somewhat differently. When a device 
is specified as a clone of another device (the “original” device), 
the name of the clone is placed into the next available record of the 
appropriate DeviceType array. The record number of the origi- 
nal device (in the same array) is then determined, and the value 
32,767 is subtracted from the record number; this value (always 
negative) is then stored in the pointer field of the clone record. 

Thus, when the operating software finds a negative integer 
value in the pointer field of a device record, it will know the 
device is a clone of another device. It then adds 32,767 to the 
pointer value to get the record number of the original device. 

I should point out that when VECCPT.PAS processes a 
clone, it looks through its arrays to find the named original de- 
vice. If the specified original device is not found in any of the six 
DeviceType arrays, the software generates an error, and the 
clone device will not be stored in any array (the compiler would 
not even know which array should get the clone record). Thus, it 
is essential that you specify clone devices only after the corre- 
sponding original device. 

When compaction of the test-vector files is complete, the 
compacted information is stored in a binary file. (The format of 
the data stored in the compacted file is shown in figure 3.) 


Operating Software 

Once the device test vectors have been developed and compiled 
into a compacted file, we are ready to use the tester for testing 
and identif ying devices. This involves the cooperation of several 
programs. 

First, there’s a ROM-resident program on the IC tester. This 
program is written in 803] assembly language and handles the 
three operating modes from the tester’s vantage point. Then 
there's a Turbo Pascal program that executes on the IBM PC (or 
XT or AT) for operating the tester in PC-host mode. 

Finally, another Turbo Pascal program converts the informa- 
tion in the output file produced by VECCPT.PAS into Intel 
hexadecimal ASCII format. This permits you to download to an 
EPROM burner. This lets you put new device vector informa- 
tion into the IC tester’s ROM for operation in the terminal and 
stand-alone LCD modes. 

continued 


Table 3: The six device types supported by the tester. 


Device type — Number of pins Gnd pin +5-Vpin 
14 
4 
16 
5 
20 


24 


Table 4: Definition module for the 7437, a "clone" of 
the 7400. 


# 7437 * Quad two-input NAND buffers 
C 7400 * Clone of 7400 (Dev. їуре= 1) 
E "Епа of 7437 definition 
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Explaining all the software for the IC tester would involve 
considerably more space than I have available here (see the Cir- 
cuit Cellar Ink applications publication for additional support 
materials). While my description here is tailored to the applica- 
tion and use of the IC tester, the user's manual and distribution 
software contain much source code and go into significant detail 
describing the process for creating a new device library and test- 
ing custom devices. 


PC-Host Mode 
The PC-host mode of operation is the most powerful of the three 
modes. ГІ start with its description, because the basic testing 
technique is the same for all three modes. 

The PC-host mode provides flexibility in letting you down- 
· load and use different device libraries and offers test-vector de- 
bugging features not available in the other two modes. Functions 
like Identify and Test Specified Device differ only in the 


information displayed and are the same in all modes. 

Once you givethe PC-host mode operating program the name 
of the compacted test-vector file and the serial-port number (1 
or 2), the software attempts to establish a communication link 
with the IC tester. If the tester does not respond, the PC will 
perform two retries (three tries total) before printing an error 
message and sounding a beep. 

Once communication is established, the PC reads the speci- 
fied compacted test-vector file, downloads it to the IC tester, 
and displays the version number and a formatted operation 
menu on the screen. The typical menu offers four device-testing 
options and two mode-selection options. 

The display also shows three status/information lines. The 
first line, Device:, indicates the name of the current or most 
recent device being tested, or the name of an identified device. 
The second line, Message:, displays messages like Device 
Passed and Device Not Found. The third line, Pin Failures:, 


(9 bytes/vector) 


Name 
Size 
Pointer 
ASCII characters Name Field (9 bytes) field VectorTable array 
(2 bytes) array z index 
Record 1 Length 
нее ir a oo] T LT I5] o = уш, 
гесога 
ww [| _ c 
: ' Pin VO 
есога п 03 
DeviceTypel array EM mE 
. EJ Pin tri-state 
. definition 
e [Тее LL Ls] = "ins 
MCN Test-vector 
Record? | bytes 


DeviceType3 array 
e 


Record 2 


DeviceType6 array 


e 
sese PPT] E E TS: 


Record 2 002D 
Record m ES 
ы AA | 0112 
Record m + 1 01BC 
Record n 
043C 


Сә 


~J 


Figure 2: /Ilustration of the information storage in VECCPT.PAS's primary arrays. 
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displays pin numbers that failed vector tests when testing a spec- 
ified device or an EPROM. 

The first menu item, Identify Device, tells the tester to at- 
tempt to identify the device in the ZIF socket (the device-identi- 
fication algorithm supports only devices having the corner 
power and ground pins). To identify a device, the system powers 
the ZIF socket for a 24-pin device and then applies the first 24- 
pin device test vector (if any) in the device library to the DUT. 

If the read-back vector compares favorably to the expected 
read-back vector (along with the "don't care" mask), the next 
vector for the same device is applied, and so on. This continues 
until the DUT passes all the test vectors—indicating proper de- 
vice identity—or until a vector failure occurs. If a vector failure 
occurs, a check is made to see which bits in the read-back vec- 
tor, if any, are different from those sent out in the output vector. 
These bits represent pins that must be either output or tri-state 
pins, and the pin values are noted in an accuracy array. 

If the DUT passes all the test vectors, the tester has identified 
the device; its name is displayed, and control returns to the 
menu. If the DUT fails a vector, the next device in the 24-pin 
library is checked. 

Testing continues until the DUT is identified or no more 24- 
pin devices are left to test. If the program runs out of 24-pin 
devices, it clears the accuracy test array and repeats the same 
procedure with the 20-pin, then 16-pin, and finally 14-pin de- 
vices. Inability to finally identify the part is only the result of 
the device not being in the library, or because it is defective. 

The second menu item, Test Specified Device, moves the 
cursor to the Device line. If any devices have already been 
tested or identified, the name of the last device tested is automat- 
ically displayed on the line. If you desire to retest the same part 
type, press Return (or Enter). If you wish to choose a different 
device, enter the new device name and press Return to test the 
DUT. 

By tellingthe IC tester whattype of chip is in the ZIF socket, 
all the test vectors for that device will be applied to the device 
and checked, regardless of whether they pass or fail. If vector 
failures do occur, you'll see the pin numbers on the Pin Fail- 
ures: line. 

The first two menu items represent the operations you will 
probably want to do 99 percent of the time апа сап Бе done in all 
three operating modes. Sometimes, however, you may have 
2716 or 2732 EPROMs that you would like to verify are blank. 
Menu items 3 and 4 provide this capability. 

In addition to performing a blank check on the EPROM, the 
EPROM tests also check for shorts on the EPROM input pins. If 
shorted pins are detected, an error message is displayed and the 
failed pins are displayed on the Pin Failures: line. Since the 
ZIF socket is only 24 pins, the tester cannot accommodate 
larger EPROMs. 

The third menu selection deals with CMOS logic devices 
only. As I discussed last month, all the standard 74xx00-series 
logic families except the 74С00 series (and some specific de- 
vices within other families) are capable of sourcing and sinking 
enough current on their outputs for proper operation of the 
tester. 

The 74C00-series devices (and the similar 4000-series 
CMOS devices) have a problem sinking enough current to 
switch logic states when an output is pulled up to +5 volts. Most 
of the tests for the 74xx00-series families attempt to load the 
device outputs in the direction opposite the expected state (if an 
output is expected to go low, it is loaded with a pull-up resistor), 
causing particular problems when testing the 74C00-series fam- 
ily devices when reading outputs that are expected low, but are 
being pulled up. 

The remedy for the 4000-series devices is simple: Write all 
test vectors for these devices always using a pull-down load on 


all outputs. In order to keep the 74xx00-series tests the same for 
all families, however, I had to use a different approach. Menu 
item 5 lets you Set 74Cx Mode. 

In this mode, regardless of the original output vector-bit 
levels, all output vector bits that correspond to device output 
(non-tri-state) pins are changed to low (pull-down). This allows 
the 74С00-ѕегіеѕ devices to pass the generic 74хх00-ѕегіеѕ 
tests. You can also select this mode for identif ying 74C00-series 
devices. 

The final menuoptionis Set Diagnostic Mode. This option 
is available only when operating the tester in PC-host mode. It 
adds an extra line to the bottom of the display, Vector Fail- 
ures:, to indicate which test vectors failed when testing a 
device. 

Whentesting a specified device (not when identifying a device) 
in diagnostic mode, the Device: line indicates the number of pins 
the device has, as well as the ground pin number and the power pin 
number. If the device is a clone of another device, this is also indi- 
cated, along with the device name of the original device. 

If the device being tested fails, the Message: line indicates 
how many vectors failed (along with the normal failure mes- 
sage), and the Vector Failures: line indicates the vector num- 
bers of the first 10 failed vectors (or all failed vector numbers, if 
fewer than 10 failed). The extra information can prove helpful 
when debugging new test vectors. 


ROM-Resident Control Program 

The IC tester's 8031 assembly language control program рго- 
vides local support for all three modes. À software-readable, 
four-position DIP switch selects mode and data transfer rate, 
while a status LED indicates the tester's current operating dis- 
position (a second LED acts as a power-on indicator). 


continued 
Start of file Number of bytes 

used in VectorTable 

array (2 bytes) 
Number of DeviceType 1 

array records (2 bytes) 
Number of DeviceType 2 

array records (2 bytes) 


Number of DeviceType 6 
array records (2 bytes) 


DeviceType 1 array information 


ab 


DeviceType 6 array information 


J. 


VectorTable array information 


Endoífie --э| | 


Figure 3: Format of the vector-compaction file output by 
VECCPT. PAS. 
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Upon power-up or reset (using the on-board reset button), the 
program initializes the 803175 on-chip ports to turn off all power 
and ground transistors to the ZIF socket and to place the LCD 
interface lines in their appropriate default states. 

It then generates a brief delay (nominally, 1 second) to pro- 
vide time for power to stabilize for all devices on the board. 
Software then checks two of the DIP switches to determine the 
desired data transfer rate and configures the 8031's on-chip 
UART to handle serial communications at the specified data 
transfer rate. 

Once initialization is completed, the program checks another 
DIP switch to see if the user has selected PC-host mode or ter- 
minal mode. For terminal mode, the system turns on the status 
LED (to indicate that a serial operating mode, as opposed to 
stand-alone mode, is currently enabled) and sends a sign-on 
message and menu out the serial port to the attached terminal. 
For PC-host mode, no sign-on message is sent. 

In either case, the tester also displays a sign-on message on 
the optional LCD, if present. In order to select the stand-alone 
mode, you merely press the "Identify" push button—which is 
constantly polled during both serial operating modes—and the 
system will turn offthe status LED to indicate stand-alone mode 
operation. The only way to return to serial mode operation is by 
pressing Reset. 

When operating in PC-host mode, the IC tester's ROM pro- 
gram merely responds to commands from the host. Various 
commands allow “reset” (power and ground transistors turned 
off), software version request, power and ground switch setup, 
and DUT output vector application and read-back vector read- 
ing. Terminal mode operation is similar to PC-host mode opera- 
tion, with the exception that you are restricted to the device 
library stored in ROM, and the diagnostic mode described 
earlier is unavailable. 

Stand-alone operation requires no connection to the serial 
port, but it does require that you have the LCD installed (see 
photo 2). All interaction is via the on-board "Identify" and 
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Photo 2: You can use the IC tester in stand-alone mode, 
provided you have attached the tester's optional LCD. The 
push-button switches in the upper right, lower left, and lower 
right control the tester 's operation. 
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"Retest" push-button switches and the LCD. А DIP switch en- 
ables or disables “74Сх” mode. 

Pressing the “Identify” push button causes the tester to at- 
tempt to identify the device in the ZIF socket. If the identifica- 
tion is successful, the device name is displayed on the LCD; 
otherwise, an identification failure message is displayed. 

Once a device has been identified, you can test other devices 
of the same type using the “Retest” push button. The test vec- 
tors for the identified device are then applied to the DUT, and 
detected pin failures, if any, are displayed on the LCD. 


Flexibility 

While the Circuit Cellar IC tester represents hundreds of hours 
of hardware and software development, the end result is some- 
thing that was designed to be simple to operate. It clearly offers 
a great deal of flexibility for testing common devices, but it is 
also useful for developing tests for custom or proprietary de- 
vices like programmable array logic. 

In order to test a PAL, you must develop a series of test vec- 
tors that apply bit patterns to the device inputs and watch for 
expected output values just like those from any standard 74xx 
logic device. The PAL test vectors are based on the logic-trans- 
fer functions (the logic equations) of the device. 

You compile and name the test vectors and then add them to 
the device library. To test PALs, you run the IC tester in the 
normal way: Just insert the PAL to be tested in the ZIF socket 
(bottom-justified) and specify either the Identify Device op- 
tion (the easier choice) or the Test Specified Device option, 
giving the device’s name, "PAL 1," for example. 


In Conclusion 

The powerful, yet easy-to-use, Circuit Cellar IC tester can pro- 
vide testing and identification for innumerable standard and 
custom IC devices, in packages ranging from 14 to 24 pins. It's 
a tool that can save you time and money by catching potential 
problems during production, helping debug problem boards, 
and by identifying and/or verifying unknown devices or devices 
with uncertain operation. The flexibility and capability offered 
by this tester were previously available only to those willing to 
spend thousands of dollars. 

In all honesty, I have to admit that the hardware for this proj- 
ect was trivial compared to the enormous software task involved 
in creating the operating system and device library. The initial 
Revision 1.0 ROM-resident library contains more than 200 ge- 
neric entries. Considering that a generic entry of “7400” can 
cover 10 clone entries, the library physically covers about 800 
chips. I owe a special debt of gratitude to those who helped put 
this project together and saved me from having to deal with all 
this software. 


Experimenters 
While you can order printed circuit boards and kits for the Cir- 
cuit Cellar IC tester, I encourage you to build your own. If you 
don't mind doing a little work, I will again support your efforts. 
A hexadecimal file of the executable code for the IC tester's 
8031 EPROM (a 27256) is available free for downloading from 
my bulletin board at (203) 871-1988. It contains the complete 
Revision 1.0 ROM-resident device library and software for 
complete stand-alone and terminal mode operation. 
Alternatively, you can send me a preformatted IBM PC 5 4- 
inch disk (2.0 or higher) with return postage, and I'll put the file 
on it for you. Please add $5 for a printed copy of the user's man- 
ual. Of course, as always, this free software is limited to non- 
commercial personal use. 


Next Month 
Build the BCC180 multitasking microcontroller board. в 
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I would like to personally thank Roger Alford and Bill Potter for 
their collaborative ef forts on this project. Bill Potter's tireless dedi- 
cation creating the test-vector library and Roger Alford's clever 


programming expertise served to make the Circuit Cellar IC tester a 
true performer. 


Editor's Note: Steve often refers to previous Circuit Cellar articles. 
Most of these past articles are available in book form from BYTE 
Books, McGraw-Hill Book Company, P.O. Box 400, Hightstown, NJ 
08250. 


Ciarcia's Circuit Cellar, Volume I coversarticles in BYTE from Sep- 
tember 1977 through November 1978. Volume II covers December 
1978 through June 1980. Volume III covers July 1980 through Decem- 
ber 1981. Volume IV covers January 1982 through June 1983. Volume V 
covers July 1983 through December 1984. 


It's virtually impossible to provide all the pertinent details of a project 
or cover all the designs I'd like to inthe pages of BYTE. For that reason, 
I have started a 24-page bimonthly supplemental publication (with no 
advertising) called Circuit Cellar Ink, which presents additional infor- 
mation on projects published in BYTE, new projects, and supplemental 
applications-oriented materials. For a one-year subscription, send 
$14.95 to Circuit Cellar Ink, P.O. Box 3378, Wallingford, CT 06492, 
or call (203) 875-2199. 


The following items are available from 


CCI 

P.O. Box 428 
Tolland, CT 06084 
(203) 875-2751 
Inquiry 945. 


1. Circuit Cellar IC tester experimenter's kit for stand-alone or termi- 
nal operation. Contains IC tester printed circuit board, 11.0592-mega- 
hertz crystal, programmed 27256 EPROM with Revision 1.0 device 
library, MAX232 level shifter, Aries 24-pin narrow-format ZIF sock- 
et, and manual with complete parts list. ICTO]-EXP................. $99 
2. Circuit Cellar IC tester full printed circuit board kit for stand-alone, 
terminal, or PC-host operation. Contains IC tester printed circuit 
board, 8031 processor and crystal, programmed 27256 EPROM with 
Revision 1.0 device library, Aries 24-pin narrow-format ZIF socket, IC 
sockets, all board-mounted components and ICs, PC-host software on 
PC format disk, power supply, and manual. ICTO1-FULL........ $179 
3. Complete Circuit Cellar IC tester kit with stylish enclosure. Full 
printed circuit board kit with all components, right-angle-mounted en- 
closure adapter board with ZIF socket and LCD, software on PC format 


disk, power supply, and manual. ІСТО2.............................. $349 
4. Two-line by 20-character LCD and 14-ріп Berg connector for either 
temi 0r2. 22D LCD со оа rera i cree eH КЫКЕ $32 


All payments should be made in U.S. dollars by check, money order, 
MasterCard, Visa, or American Express. Surface delivery (U.S. and 
Canada only): add $5 for U.S., $8 for Canada. For delivery to Europe 
via U.S. airmail, add $14. Three-day air freight delivery: add $10 for 
U.S. (UPS Blue), $25 for Canada (Purolator overnight), $45 for Eu- 
rope (Federal Express), or $60 for Asia and elsewhere in the world 
(Federal Express). Shipping costs are the same for one or two units. 


There is an on-line Circuit Cellar bulletin board system that supports 
past and present projects. You are invited to call and exchange ideas and 
comments with other Circuit Cellar supporters. The 300/1200/2400- 
bps BBS is on-line 24 hours a day at (203) 871-1988. 


To receive information about the Circuit Cellar Ink newsletter for 
hardware designers and developers, please circle 100 onthe Reader 


Service inquiry card at the back of the magazine. 
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Hard Locks 
for Soft Parts. 


At Rainbow Technologies, we think protecting 
software developers’ investments is very serious 
business. That's why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 


Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 


Take a look. 


Key Sentinel Family Features. 


Prohibits unauthorized use of software 9 No need 
for copy protection © Unlimited backup copies © 
Virtually unbreakable © Pocketsize key © Trans- 
parent operation 9 Transportable 


Software 


Sentinel. 

O Runs under DOS and Xenix, 
on IBM PC/XT/AT and 
compatibles 

O Algorithm technique 
(Never a fixed response) 

O Serial or parallel port version 

O Minimal implemenradon effort 

O Higher level language 
interfaces included 


O 1OO times faster than fixed- 
response devices (lms) 


Software 
Sentinel-C. 


O For developers who want to 
customize or protect mulgple 
packages with one device 

O 126 bytes of non-velatile 
memory that is programmed 
before shipment of software 

O We supply a unique 
programming adapter for | 
programming these | 
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O Higher level language 
interfaces included 

O Runs under DOS on 
PC/XT/AT and compatibles 


O Parallel port version only 


Software 
Sentinel-W. 


O Designed for workstations, 
supermicros and minicomputers 


O Serial port only (modem-type) 
O Algorithm technique 


О We provide detailed interface 
specifications: Developer 
creates a port driver 
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Information Theory 


How much information a message 
contains depends on the extent 
to which it resolves uncertainty 


ome things are easy to recognize but difficult to 
define or measure. Beauty is one of these. In- 
formation is another. We all intuitively recog- 
nize information, but in concrete terms, exactly 
what is it? How do you measure how much in- 
formation a message contains? Information theory, or communi- 
cation theory, triesto answer these questions. It is substantially the 
creation of one scientist, Dr. Claude E. Shannon of Bell Research 
Laboratories. The book The Mathematical Theory of Communi- 
cation by Shannon and Warren Weaver (see reference 1) is one 
of the classics of twentieth-century science. 


What Is Communication? 

The key problem that Shannon was trying to solve concerned 
transmitting messages through various channels: telephone, 
television, radio, and so on. All transmission channels have one 
drawback: They tend to partly change or corrupt the message 
being transmitted due to accidental errors or random signals that 
get mixed up with the intentional signals. This corrupting factor 
is generically called noise, whether it is actual noise on a radio 
or telephone, garbled telegraphic signals, or flicker on a TV. 
Shannon's specific concern was: What, if anything, can you do 
to counteract the effect of noise and transmit messages as faith- 
fully as possible? 

This leads to the question of how you measure information. 
You mustbe able to measure the information being sent and the 
information being received, so that you can compare them and 
see how much has been lost due to noise interference. 

The basic structure of communication, as defined in Shannon 
and Weaver's book, breaks down into what happens at the trans- 
mitting end (see figure 1а) and what happens at the receiving 
end (see figure 1b). All information to be communicated is rep- 
resented in some suitable code and sent over a transmission 
channel. At the receiving end, the information is received and 
decoded. During transmission, noise becomes mixed up with 
the actual signals being sent from the information source. 

This concept of communication is broad enough to cover the 
process of storing information for later use, whether on paper, 
on disk, or in computer memory. The only difference between 
this process and more immediate communication is the delay, 
the indefinite amount of time between when the information is 
coded and placed in the “channel” and when it is received and 
decoded. 

In principle, however, storing information for later use fits 
into the same schematic diagram (figures la and 1b); thus, 


Shannon's concept of information is significant far beyond the 
specific problems he considered. 


Measuring Bits of Information 

Information theory is based on certain key assumptions, or pos- 
tulates, that are inherently plausible and reasonable. However, 
the ultimate justification is that logical conclusions drawn from 
these postulates have led to useful and effective solutions to real- 
life problems. 

One assumption of information theory is that a message is not 
significant by itself; it is significant in the context of all the other 
possible messages that could have been sent. When a message 
tells you something that you already know, it's reasonable to say 
that the message conveys no information; there was no other 
possible message. For example, if you have a 10-year-old son, 
and someone tells you that you have a son, no information has 
been conveyed. On the other hand, under different circum- 
stances (when more than one message is possible), the same 
message could convey some information. For example, if you 
are in the hospital delivery room, and someone tells you that you 
have a son, some information has been conveyed. 

“The significant aspect is that the actual message is one se- 
lected from a set of possible messages" (Shannon and Weaver). 
The greater the number of possible messages, the greater the 
amount of information conveyed. In other words, how much in- 
formation a message contains depends on the extent to which it 
resolves uncertainty. 

You could also say that the more probable a message is, the less 
information it conveys. For instance, a message selected from a set 
of only one possible message has a probability of 100 percent, or 
1, and conveys no information. A message selected from a set of 
two equally probable messages, each with a probability of 4, con- 
veys some information, while a message from a set of three (prob- 
ability of М) conveys even more, and so on. 

The amount of information increases as the probability of the 
message decreases; they are inversely related, but in exactly what 
proportions? You could say that the information content of a mes- 
sage with a probability of pl is 1/pl, but this doesn’t give zero 
information content for a message with a probability of 1. 

Shannon suggested a more definite form for relating informa- 
tion content and message probability. He argued that you can 
measure information so that the total amount conveyed by two 
messages is equal to the sum of the information conveyed by 
each of them; in other words, the information conveyed by a 
series of messages is additive. 

If you have two messages, one with a probability of p1 and the 
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other with a probability of p2, you could say that the quantity of 
information these messages convey is related to 1/pl and 1/p2, 
respectively. However, if you think of the two as a compound 
message, the probability becomes pl x p2. For example, if pl 
is А and p2 is 4, there is a one-in-three chance of the first mes- 
sage being selected. If it is chosen, there is only a one-in-five 
chance that the second message will also be chosen. Thus, the 
chances of the compound message being sent are А X И, or Ys. 
Thus, the information content ofthis compound message should 
be related to 1/(р1 x p2). 

The concept of additivity requires that the information con- 
tent associated with a 1/(p1 x p2) probability be the sum of the 
information content associated with 1/pl and that associated 
with 1/p2. Therefore, 


К1/(р1 x p2) = ҚИр1) + К1/р2), 


where / denotes quantity of information. According to Shannon, 
the only mathematical relationship that satisfies this require- 
ment is: The quantity of information associated with a probabil- 
ity ofpl is 


I(l/pl)- 108(1/р1). 


This, then, is Shannon's fundamental equation for measuring 
quantity of information. 

Briefly, the logarithm of any number to a particular base is 
defined as the power to which you must raise the baseto get that 
number. For example, the log of 1000 to the base 10 is 3, since 
10 x 10 x 10, or 103, is 1000. So what base should Shannon's 
equation use? Base 2 seems a natural choice because, inthe sim- 
plest case where one of two equally probable messages is se- 
lected, each with a probability of 4, the quantity of information 
is log(1/14), ог log2. The log of 2 to the base 2 is 1. Thus, the 
amount of information contained in each of these two messages 
equals one unit. The average amount of information also equals 
one unit. 

Shannon chose the name bit for this unit for measuring the 
amount of information. Let's call it an infobit, since it isn't quite 
the same as a bit in computer storage, which represents informa- 
tion (let's call that a repbit). Thus, if a message with a proba- 
bility of 4 is chosen out of four equally likely messages, the 
amount of information would be log,(1/'4), or log;4, or 2 
infobits. 

To see the difference, as well as the connection between rep- 
bits and infobits, suppose you are expecting one of two mes- 


Transmitter 
(codes message) 


Information source Signal 


(channel) 


Figure la: The process that occurs at the transmission end 
of communicating a message. 


Receiver 


Signal » 


Figure 1b: The corresponding process that occurs at the 
receiving end. 


(decodes) 
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sages, yes ог no, in regard to some decision, and the two are 
equally probable. The message could be sent as yesor no, using 
8 repbits for each character, 24 for yes or 16 for no, with an 
average of 20 repbits. However, in terms of information theory, 
for two equally probable messages, each with a probability of 
4, each has an information content of log,(1/'4), or log;2, or 1 
infobit; and the average is also 1 infobit. 

Thus, the number of repbits is not necessarily equal to the 
number of infobits, but there is a connection. You could say that 
the number of infobits is the smallest number of repbits re- 
quired. If there are only two possible messages and you use a 
code of 0 for no and 1 for yes, then a message of 1 repbit is 
enough. Similarly, if there are four possible messages, each 
with a probability of М, the number of infobits needed is 2; the 
minimum number of repbits required is also 2. 

What if you have three messages, each with a probability of 
4? According to Shannon’s equation, the number of infobits is 
log;3 — 1.58 infobits, and the average information content is 
also 1.58 infobits. But repbits can only be whole numbers, so 
how does this work? 

You need at least 2 repbits to distinguish between the three 
alternatives. But with 2 repbits, you could actually handle four 
alternatives, so you're wasting some of the capacity of the 2 rep- 
bits for sending messages. You could reduce this waste if you 
code blocks of such messages, rather than sending each one in- 
dividually. 

If you code blocks of 10 such messages, the whole block 
could contain 319, or 59,049, alternative forms. If you use а 
string of 16 binary signals, you сап have 219, or 65,536, alterna- 
tive forms. Since a string of 16 binary signals is more than 
enough to handle 10 of these three-alternative messages, on the 
average you need only 1®„, or 1.6, repbits to represent the aver- 
age three-alternative message. 

An alternative name that Shannon gave to the average amount 
of information is entropy, a term from thermodynamics. One 
interpretation of the amount of entropy in a physical system con- 
cerns the degree of uncertainty about which of many possible 
states of the system is actually realized at different stages. Shan- 
non chose this name because of the analogy between realizing 
one of many possible states and choosing one of many possible 
messages, and also because the mathematical equations for cal- 
culating thermodynamic entropy and average quantity of infor- 
mation were similar. | 

Thus, the fractional entropy represents the average amount of 
repbits required if you code the messages in sufficiently long 
blocks instead of one at a time. The longer the block of mes- 
sages, the closer the calculation of 1.6 repbits moves to the 1.58 
average that the entropy calculation gives. 

In reality, messages aren't usually a series of signals indicat- 
ing which of different messages is being sent; they are a series of 
characters selected from a character set or alphabet. If you con- 
sider each choice of a character as a “minimessage,”’ a selection 
from the set of all possible characters, the method still applies. 
You can think of an overall message as a long series of such 
minimessages. 


Probable and Improbable Characters 

What happens if the relative frequencies or probabilities of the 
various characters you use are not equal? Let's consider an 
alphabet with only two characters, А and B (see reference 2). If 
A and B have equal probabilities, the information content of 
each is Іор:(1/0), ог log;2, or 1 infobit. The average informa- 
tion content of this alphabet is also 1 infobit. 

However, if A and B are not equally probable, and A occurs 
twice as often as B, their probabilities are % and М, and their 
information contents, log;(1/7) and log,(1/'4), respectively. 

continued 
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Even with noise, you can transmit 
error-free messages if you are willing to 
transmit somewhat longer messages. 


So, what's the average information content of this alphabet? 
Since A occurs 7, of the time, it should have more weight, and B 
should have less. Thus, the average information content is (74 X 
log; (1/%)) + (% X log.(1/'4)), or 0.918 infobits. 

Wait a minute. If you have two characters, how can you possi- 
bly use less than 1 repbit to distinguish between them, even if 
you code them as blocks? For example, if you use blocks of two 
characters, you have four possible strings, AA, AB, BA, and 
BB; how can you code them in less than 2 repbits and get an 
average per character of less than 1 repbit? 

This is where probability enters in. The probability of an AA 
is 4 X ^4, or 4%; a BB is only М X И, or 4; and an AB or a BA is 
5 X 16, or %. If you use variable lengths of code, short ones for 
the more frequent, or probable, strings and longer ones for the 
rarer strings, then you can code the blocks, as in table 1. 

By using unequal code lengths, the weighted average of the 
number of repbits used for a string of two symbols becomes (% 
х1) + (% x 2) + 06 X 3) + (15 x 3), or 1%. Thus, the average 
number of repbits per symbol is !75/2, or ! 7, or 0.9444, which 
is less than 1. Hamming shows, similarly, that by using strings 
of three, four, or more symbols, you can move closer to the the- 
oretical average of 0.918 repbits per symbol. 

Incidentally, this highlights a very important point: Calcula- 
tions of information content or entropy don't indicate how you 
should code to achieve the minimum number of repbits re- 
quired; they only show that a possibility of more efficient coding 
exists. The “how” question is dealt with by coding theory, the 
practical realization of the theoretical possibilities established 
by information theory. 

You can extend the idea of weighted average to character sets 
of any size. For instance, let's consider the set of 26 letters that 
is the English alphabet, plus a space, and ignore for the moment 
punctuation, signs, and so on. If the 27 characters are equally 
likely, then the probability for each is Му, and the information 
content for each is log2(1/4%4,), or log227, or 4.75 infobits. The 
average amount of information for this character set is also 4.75 
infobits per character. This process actually attaches a weight of 
4, to each character, so that the average is (у X 10р,27) + (4, 
X 102527)... repeated 27 times with a sum of log;27. 

However, the characters are not equally likely—for instance, 
E's are common, and Q's are rare. Estimates are that the proba- 
bility of a space is 0.18, an E, 0.11, a C, 0.02, and so on for all 
the characters. Shannon and Weaver used such figures to calcu- 
late the weighted average amount of information: 


(0.18 x log;(1/0.18)) + (0.11 х log; x 1/0.11) +... 


They estimated that this gives an average information content of 
4.] bits per character. The fact that the average is now lower 


Table 1: Using probabilities to lower the average number 
of repbits required to encode blocks of characters. 


AA with probability of 4/9 is coded as 1 
AB with probability of 2/9 is coded as 01 
BA with probability of 2/9 is coded as 000 
BB with probability of 1/9 is coded as 001 
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makes sense because uncertainty is largest when the characters 
are equally likely. The reverse is also true. 

Shannon used the word redundancy to capture the concept 
that acharacter set may have less entropy than the maximum it is 
capable of. In our 27-character English alphabet, the redun- 
dancy is expressed as (4.7 - 4.1)/4.7, or almost 13 percent. Ac- 
tually, the redundancy in the English language is even higher. 
Not only are the characters not equally likely, but their proba- 
bilities depend on what characters precede them. (Consider the 
probabilities of the different characters when the previous one is 
a Q!) Taking these factors into account, the redundancy in 
English text is estimatedto be higher than 13 percent. 


Noisy Channels 

Redundancy is not necessarily a bad thing; it is actually a pro- 
tection against noise. Shannon's theorem for noisy channels es- 
tablishes that even with noise, you can transmit error-free mes- 
sages if you are willing to transmit somewhat longer messages. 
In other words, by introducing redundancy and using longer 
messages, you can effectively defeat noise. 

This theorem appears counterintuitive: How can you possibly 
transmit error-free messages despite the occurrence of random 
errors and message corruption? Consider a case where the two 
characters, 0 and 1, in the commonly used binary alphabet are 
transmitted with equal probabilities. If you had a noiseless 
channel, the entropy of this character set would be 1 infobit, and 
youcould transmit these characters using 1 repbit per character. 

But suppose the channel is not entirely reliable. When a 0 is 
transmitted, 90 percent of the time (a probability of 0.9) the 
channel transmits it as a O, but 10 percent of the time (a proba- 
bility of 0.1) the channel corrupts the O into a 1. Similarly, when 
а 1 is transmitted, 90 percent of the time it goes through as a 1, 
but 10 percent of the time it is corrupted into a O. 

With a noiseless channel, when you receive a О or a 1, you 
have no uncertainty as to what was sent. But with a noisy chan- 
nel, when you receive a 0, you know that it could really be a 0, 
which happens 4 х 0.9, or 0.45, of the time, or it could bea 1 
that was corrupted into а 0, which happens 4 x 0.1, or 0.05, of 
the time. So, in the 50 percent of cases when you receive a 0, 
there is а 0.45/0.50, ог 0.9, probability that it is a 0 and а 
0.05/0.50, or 0.1, probability that it is a 1. Applying the con- 
cept of weighted average, you can say that when a 0 is received, 
you have an average uncertainty of (0.9 х log,(1/0.9)) + (0.1 
X log;(1/0.1)), or 0.469. (The same is true for a 1.) 

In other words, with a noiseless channel, the transmitted 
message with an entropy of 1 infobit is received with 1 — 1, or 
0, uncertainty. However, with a noisy channel, the uncertainty 
is not reduced totally; rather, it is reduced by 1 — 0.469, or 
0.531. Theamount by which the uncertainty is reduced (in this 
case, 0.531) is called the capacity of the channel. 

You can draw an important conclusion from this: If the 
source has one unit of entropy and a message 1 repbit long, you 
can receive the message with no uncertainty. But because of the 
noise, since each transmitted message of 1 repbit can reduce the 
uncertainty by only 0.531, the source must send a message of 
1/0.531, or 1.88, repbits to completely eliminate the uncer- 
tainty. For an example of entropy calculations, see listing 1. 
[Editor's note: Listing 1 is available in BASIC source code for 
the IBM PC and compatibles as ENTROPY.BAS on BIX, on 
BYTEnet, on disk, and in the Quarterly Listings Supplement. 
See "Program Listings" in the table of contents. To "find" 
source code in the Listings areas in BIX and BY TEnet, search by 
article title, author, or issue date. Some archived files may con- 
tain numerous listings for a single article. A description of the 
file also accompanies each entry.] 

Now, other questions begin to arise. What happens if the two 
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characters are not equally probable? What is the capacity of the 
channel, or its ability to reduce uncertainty when you have more 
than two characters? What is the capacity of an asymmetric 
binary channel; that is, if the probabilities of corruption of the 
two characters aren't the same? (The previous example is called 
a symmetric channel, because you have taken equal probabilities 
of distortion, 0.10, for the two characters.) And, finally, how 
do you actually find a code that lets you move toward this theo- 
retical average length of 1.88 repbits? 

Despite these qualifications, Shannon's second theorem ex- 
plains that you can counter the distorting effects of noise. A re- 
cent article by Dr. Mark Cartwright in New Scientist highlights 
this point (see reference 3). He observes that an alternative way 
of combating noise might be to repeat the message to make sure 
it is received correctly. But, he says, "Compare this length of 
time (i.e., a message 1.88 times longer than the actual message) 
with that needed for simple repetition, where the higher the ac- 
curacy required, the greater the number of times you must re- 


Listing 1: A short BASIC program that calculates 
entropy. 


10 REM THIS PROGRAM WAS DEBUGGED AND 
STREAMLINED BY PROF JUNE PARSONS OF NMU 

CLS 

30 DIM SS (40), PROB (40) 

40 LET ENTROPY = 0 

50 INPUT "How many different symbols are 

there in your alphabet ? ", NUMBER 

60 PRINT 

70 FOR INDEX = 1 TO NUMBER 

80 PRINT "Type in symbol # 

relative frequency. 

90 PRINT " the two using a comma. 
RELATIVE FREQUENCIES " 

PRINT "MUST ADD UP TO 1.00) " 

INPUT SS (INDEX) , PROB (INDEX) 7 

ENTROPY = ENTROPY + 
PROB(INDEX)*LOG(1/PROB(INDEX) ) 

NEXT INDEX 

REM ENTROPY CALCULATIONS USE LOGS TO THE 
BASE 2 

LET ENTROPY = ENTROPY/LOG (2) 

PRINT 

PRINT "Entropy is ", ENTROPY 

PRINT : PRINT 

PRINT "Symbol", “Probability” 

FOR INDEX = 1 TO NUMBER 

PRINT SS (INDEX) , PROB (INDEX) 

NEXT INDEX 

END 


"S INDEX ; " and 


Separate" 
(REMEMBER 


230 


Figure 2: A balance scale of the type used in the heavy-coin 
problem. 
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peat the message, and you have some indication ofthe power of 
Shannon's theorem.” 

As another illustration, let's consider one well-known type of 
puzzle. If you have 12 coins, and you know that one of them is 
heavier than the rest, what isthe minimum number of weighings 
needed to identify the heavy coin? The device you have for 
weighing is a pair of scales with pans, so that if you put equal 
weights on the pans, it hangs horizontally; otherwise, it tilts (see 
figure 2). From an information-theory point of view, you can 
say that initially since any one of the 12 coins could be the 
heavier one, the amount of uncertainty or entropy is (И, X 
0р:12) + (И; X 1ор,12) ... 12 times, or log;12. Thus, the 
uncertainty is Іор:12 infobits. 

You need to gather enough information to be able to identify 
the heavy coin. Suppose you divide the coins into three sets of 
four, one set on the left pan, one on the right pan, and one left 
out. If the pans balance, you know the heavy coin is in the set 
left out; if they don't, you know which pan contains the heavy 
coin. In any case, you know which set of four includes the heavy 
coin. Now, you have only four possibilities, so the uncertainty 
becomes log;4. With one weighing, you have gained informa- 
tion equal tolog;12 — log;4. In other words, you had three pos- 
sibilities with three sets of four, and you have eliminated the un- 
certainty, so you have gained information equal to log;3. Due to 
the nature of logarithms, log,(a) - log;(b) is the same as 
log.(a/b); thus, log;12 — log;4 = log;3. 

How many weighings do you need? While the first weighing 
reduced the uncertainty to log;4, each weighing can reduce the 
uncertainty at most by log;3 (less if the probabilities of the three 
alternatives are not equal). Thus, a second weighing won't al- 
ways be enough to identify the heavy coin, but a third weighing 
should be. Information theory states that you should expect to 
use three weighings, but as with coding, it doesn't provide the 
procedure. 

After identifying the set of four coins, A, B, C, and D, that 
contains the heavy coin, you would like to divide the set into 
three equal groups to generate another log,3 bits of information. 
But you can't divide four coins into three equal groups, so you 
use four groups of one coin each. First, you put А and B on the 
pans, one on each, and leave out C and D. This may be enough 
to identify the heavy coin; if А and B don't balance, obviously 
you have found it. However, if they do balance, you need a third. 
You can balance C against А and either identify C as the heavy 
coin, or conclude that it must be D. This example can be ex- 
tended to cases where you know only that one of the coins is a 
different weight, either heavier or lighter; you don't know 
which. This generates 24 possibilities instead of 12. 

Rather than pursuing this puzzle further, however, let's look 
at its practical relevance to data processing. Suppose you wantto 
search a file to locate a particular item, for instance, a-specific 
person's employee record. Files are usually arranged in order 
according to some key. For example, each employee may have 
an identification number, and the employee file may be ar- 
ranged in order of increasing ID numbers. One popular tech- 
nique is the binary search, in which you compare the ID number 
of the person you are looking for with the ID number in the mid- 
dle of the file. Since the file is ordered, you can tell whether to 
look further in the first half or the second half, depending on 
whether the ID you want is less than or greater than the ID in the 
middle. Then you repeat the operation with the appropriate half 
to continue the search, and so on. 

This process is similar to the heavy-coin problem. In this 
case, you are generating Іор:2 bits of information, by identify- 
ing which half you should search next, while in the heavy-coin 
problem, you generated log;3 bits of information with each 
weighing, by identifying which subset contained the heavy coin. 

continued 
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INFORMATION THEORY 


Thus, if the employee file contains records for 90 people, you 
should allow about log,90/log.2, or log,90, comparisons to lo- 
cate the record you want. Sometimes you might be lucky and 
find it in fewer comparisons. This kind of calculation can be of 
practical importance in deciding which of several different 
search techniques would require less time. 

Another practical application of information theory in data 
processing would be sorting. You can analyze sorting in terms 
of the uncertainty, or entropy, in an unsorted file compared 
with a sorted file as well. 


Quantity vs. Quality 
Extensive applications arising from the theory of information 
have been made in the obvious areas, such as television chan- 
nels, telephone lines, and computer networks. However, infor- 
mation theory's applications in such frontier areas as speech 
processing, speech synthesis and recognition, optical-character 
recognition, music synthesis, and so on, are of even greater in- 
terest. Information Theory for Technologists by M. J. Usher 
(see reference 4) contains a summary of these applications. 

One shortcoming of information theory is its restriction to the 
efficient transmission of messages without any regard for their 
meaning. For instance, a choice between two equally probable 
messages has an information content of 1 infobit, but the signifi- 
cance of the messages may be vastly different from a human 
point of view. For example, there is a vast difference in signifi- 
cance between the two messages “rain tomorrow” and “по rain 
tomorrow,” and the two messages "earthquake tomorrow” and 
"no earthquake tomorrow." 

Saying that information theory deals only with the quantity of 
information and not its quality may be a valid criticism. How- 
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ever, Shannon carefully pointed out that the theory was con- 
cerned only with the efficient transmission of messages and not 
with their semantics. Originally, the theory of probability dealt 
only with the chances of alternative events. In due course, it was 
extended to handle the relative values of the different events by 
incorporating the ideas of profits and losses associated with the 
outcomes. Similar extensions may arise as information theory is 
applied more and more to the frontier areas. 

The qualitative implications of information theory, the impli- 
cations of redundancy, and how these ideas have found applica- 
tion in areas much wider than the transmission of information 
are discussed in a fascinating book by Jeremy Campbell, Gram- 
matical Man (see reference 5). m 
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The State of 
Chinese Computing 


Chinese microcomputers, which are 
compatible with world standards, 
might soon be competing alongside 
IBM and Apple 


he People’s Republic of China has had its own 
supercomputer (the 100-million-instructions- 
per-second Galaxy) since 1984 and its own vec- 
tor-array processor (the 100-MIPS 757) since 
the early 1980s. It has its own microcomputers, 
too: China’s total annual! production is now estimated at 70,000 
microcomputers, of which about 25,000 are IBM PC XT-com- 
patible "Great Wall" machines, manufactured by the China 
Computer Development Corp. (CCDC) in the suburbs of 
Beijing. 

Alternately, though in lesser demand, CCDC factories also 
make a Motorola 68000 multiuser Unix-based system called the 
BCMS 68000. This machine capitalizes on the growing popu- 
larity of Unix, which is a strong contender for the computing 
environment of choice in China. The Chinese Academy of Sci- 
ences began publishing translated Unix materials 3 years ago. 
During the same time, over 2000 medium and large Western 
computer systems were installed in Chinese universities and 
elsewhere, filling a void caused by the earlier antitechnology 
chaos of the Cultural Revolution (1966-76). A large number of 
those newly installed machines run Unix. 


Chinese Silicon Valley 

While China's microcomputer volume doesn't yet match the 
million or more microcomputers that will sell in the U.S. this 
year, China's microcomputer growth is still exponential when 
you consider that there were none a few years ago. It'sbeen only 
about 10 years since the first microcomputer was garage-built in 
California's Silicon Valley. Now, an ocean away, Shanghai and 
Beijing are claiming their own Silicon Valleys, even translating 
the term literally into Chinese as guigou. 

China's competence in domestic computer production is 
growing. While we probably won't see flashy technology yet, 
by the early 1990s we can expect China to enter world competi- 
tiveness in the global low-end microcomputer sales. I believe 
“Made in China” microcomputers, compatible with world stan- 
dards, will become accepted and prevalent consumer commod- 
ities in the Third World, as well as the U.S. and Europe. 

Several recent events signal this development. China's top 
leadership has specifically targeted microcomputers as a home 
growth industry (while willingly importing machines for most 
medium-range requirements). Unlike a few years ago, the Chi- 
nese are no longer interested in importing microprocessors, but 


they are interested in importing manufacturing processes. 
Thus, in recent years, various joint ventures have been signed 
with IBM, Hewlett-Packard, Sperry, Wang, Gould, Burroughs, 
ComputerLand, Solar (French), and others. As one Chinese 
Strategist put it, “Instead of the first, second, and third ma- 
chines being imported, for microcomputers the formula will 
now become: The first machine is imported, the second ma- 
chine is made in China, and the third machine is exported.” 

А recent congressional study, Technology Transfer to China, 
has opened up discussion of terminating completely the multi- 
national (COCOM, Japan, and most of NATO) export controls - 
on China, by which everything in computer technology sold to 
China requires a license. This would effectively make China an 
equal trading partner with the free world, a status previously 
denied China. At the same time, the still relatively embargoed 
Soviet Union, for example, has yet to produce a microcomputer 
that can be widely used and serviced domestically. 


Meeting China's Needs with Its Own Resources 

In June, I attended the Beijing Second International Conference 
on Computers and Applications, sponsored by the U.S. IEEE 
Computer Society and the Chinese Computer Federation, and 
hosted by the Chinese Academy of Sciences. Most impressive at 
the five-day conference was the diversity of attendance from 
other countries and the breadth of Chinese participation. Seven- 
teen countries (most of Europe, the U.S., Canada, Australia, 
and some of Asia) were represented by over 300 computer scien- 
tists presenting about 160 papers. Of the 100 or so Chinese 
computer scientists, more than 60 presented papers on topics 
ranging from local-area networks to elegant microcomputer- 
based multilingual word-processing systems (a single word-pro- 
cessing package developed by a professor from distant Xinjiang 
runs on a PC XT under a Chinese variant of DOS and handles 
four diverse Chinese dialects). 

A State Council official from the Office for the Vitalization of 
the Electronics Industry Leading Group, Li Xianglin, opened 
the conference with a speech in which he said China had over 
“170,000 computer professionals and [is] expected to need a 
million by the year 2000." Xianglin also said that China would 
need to produce a million microcomputers by 1990, up from the 
300,000 in mid-1987 (about half of them imported). To meet 
such a goal, China's microcomputer production will have to in- 
crease by 500 percent over the next 3 years. 

The Chinese Computer Federation (equivalent to the IEEE- 
CS) is very well organized. Formed in 1985, it now has over 
25,000 national members and local societies and chapters in 
every province in China. The CCF has active committees (see 
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Figure 1: The Chinese Computer Federation % impressive organizational backing has triggered the exponential growth of 
personal computers and the development of “guigou " ("silicon valleys") in the People’s Republic of China. 


figure 1) and a schedule that includes several international com- 
puter conferences a year, plus over 50 domestic ones. Its consti- 
tution follows the guidelines: “Let a hundred flowers blossom 
and a hundred schools of thought contend; fully develop aca- 
demic democracy and encourage free academic discussion.” 

The CCF publishes eight professional journals, which have a 
total annual distribution of 700,000 copies. The CCF has also 
produced an authoritative English-Chinese computer science 
dictionary with 220,000 copies printed. 


Building an Industry from Scratch 
The CCF's Computer Education and Popularization Commit- 
tees, tasked to spread computer science to China's 1.1 billion 
citizens, is now busy preparing 50 different computer-related 
self-study courses, completing other books for popularizing 
computer science, and editing a teenagers’ computer-knowl- 
edge competition series. The CCF also prepares newspaper col- 
umns for five of the largest dailies in China. Finally, the CCF 
acts as an adviser in policy matters to China's government and 
participates in international activities. In short, the CCF is 
doing an effective job in a country that is clearly in the process 
of rapidly joining the global information-technology revolution. 
China's computer industry infrastructure, it seems, is begin- 
ning to percolate and is gaining momentum. China's leaders at 
the highest levels recognize what they are now calling “the glob- 
al new-technology revolution." They understand the important 
inherent links between computers and information technology. 
They see microcomputers as fueling widespread accessibility of 
the technology, taking it out of the custody of the scientists and 
putting it into the hands of the people. Walking along one of the 
lanes near Beijing University now, every other shop is a “сот- 
puter disco" whereany Western hacker would feel comfortable. 
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Further, China wants to make the transition from export of 
handicrafts to export of technology-intensive products, which 
will enable China to earn more foreign exchange and import 
Western high-end technology (e.g., DEC VAXes and IBM 
30xxs) necessary for its own larger modernization program, 
with goals for both the year 2000 and the year 2050. 

In fact, there may be other opportunities for China. Denis 
Simon of MIT has noted that China might develop software 
markets abroad. “Given the potential to build a ‘clean’ software 
industry (unencumbered by previous generations [of] installed 
code), it is likely that China will close the prevailing software 
gap at a faster pace than hardware. This may result in a signifi- 
cant Chinese presence in global software markets,” says Simon. 

As a variation, for example, one California firm, the Shang- 
hai Software Consortium, has been farming programming 
piecework to a university in Shanghai, sending specifications 
and getting back debugged code at 60 percent of the going cost 
in the Bay Area. The Chinese programmers are highly overqual- 
ified scientists eager to earn foreign exchange with which they 
might then buy a Macintosh or MicroVA X. 

Unencumbered by billions of lines of existing code, China 
might leapfrog into the software market, starting clean from the 
4.5 (or wherever it is we are now) generation. Expert-system 
technology, for example, is now well known in China; a 
MYCIN-like Chinese traditional medical-diagnostics system 
appeared in China several years ago. 

Thus, China may metamorphose in a fashion similar to Japan, 
economically and technologically. China has one of the 10 larg- 
est economies in the world, growing at a healthy 5 percent to 7 
percent annually. Its GNP is expected to top $1.5 trillion by the 
year 2000. Many economists now say, in fact, that the twenty- 
first century will be the century of the Pacific Basin. Ш 
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One more thing. No mat- 
ter where you are, we 
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4-2 ) With Day Trial Membership TY 


If you've thought about joining BIX 
before but weren't sure it was what you 
needed, now is the time to try it. Because 
now for a limited time, we're inviting 
you to try BIX for 10 days. If at any 
time during this 10 day trial period you 
don't feel BIX has made you a more 
knowledgeable microcomputer user, 
we'll refund your entire registration 
fee. You pay only for time spent on the 
system.* (See log-on instructions for 
hourly rates ). 

Explore BIX in your home or office. 
Put its power to work for you and un- 
leash your full microcomputer potential 
— programming, designing, specifying, 
researching — and тоге, 

Try BIX for 10 full days and see what 
it can do for you. Explore more than 
160 conferences. Access vendor support. 
Speak to expert consultants. Research 
new products and systems, and down- 
load public domain software. 


Prepare yourself for success 


It takes a sharp mind and hard work 
to stay ahead, and having the right 
tools helps. 

Today, you can put one of the most 
powerful instruments for career ad- 
vancement to work for you: BIX. 


—————— ! „ “ЕЖ = ш АККАН 


€ Learn about new products before 
they hit the market. 

€ Get quality marketplace feedback on 
the products you're thinking of pur- 
chasing before you invest. 

@ Research problems and find the solu- 
tions that no one else has been able 
to render. 

€ Access some of the most advanced 
public domain software available in 
the industry. 

© Increase your working knowledge 
of micros to make more confident 
purchasing decisions and recommen- 
dations. 


Join BIX and arm yourself with 
the latest in microcomputer- 
related information 


BIX's exclusive Microbytes newswire 
gives you complete, daily, up-to-date 
computer industry information. You'll 
gain insight from BYTE editors and writ- 
ers who analyze new products and their 
potential impact, inform you of the 
latest mergers and acquisitions, and re- 
port late-breaking news from important 
seminars and conferences. 


Talk to colleagues worldwide 
You'll stay on top of your company's 


nn ie А. 


business with BIX's electronic mail 
service. 


"Talk" to your east coast, west coast 
— even European — contacts all in the 
same day. 

Or, simply communicate with other 
BEX users worldwide. Share information 
and ideas privately, or in conference. 


Choose any option for 
online access with a one time 
$39 membership fee | 
ө Corporate invoiced accounts with | 


a minimum of five registered users. 
(A BIX first! Your company can 


pay for your usage.) 
@ Use American Express, Visa or 
MasterCard. 


@ Pre-purchase group accounts with 
fewer than five members. 

ө Individual Pre-purchase: draw 
against pre-paid time. 


Use credit cards for immediate 
access or call the BIX Helpline for infor- 
mation on any other payment option at, 
1-800-227-2983 (from US. and Canada) 
603-924-7681 (in New Hampshire 
and elsewhere). 

Act now! Our 10 day trial offer is 
subject to cancellation at any time. 


*To notify BIX that you wish to discontinue service at any time during the trial period, call the BIX Helpline, and your entire membership fee will be refunded. 
**BIX can be accessed via Tymnet throughout the US. and Canada. For the Tymnet number nearest you, call the BIX Helpline or Tymnet at 1-800-336-0149. 

+If your local Tymnet number is a toll call you will receiveadditional charges from your local phone company at their prevailing rate. 
ttContinental U.S. Tymnet rates. Rates from other areas are available from BIX, 
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BIX is easy to join 
To log-on to BIX, simply: 

Set your computer's telecommunications 
program for full-duplex, 8-bit characters, no 
parity, 1 stop bit OR 7-bit characters, even parity, 
| stop bit. Use 300 or 1200 baud. 

Call your Tymnet number ** and respond as follows: 
Tymnet Prompt You Enter 


Garble or request for 
"terminal identifier" 4 


login: bix<CR> 


BIX logo/name: bix.127 <CR> 


After you register, you'll automatically be taken 
to the BIX Learn Conference, an online tutorial 
that will show you how to begin using the system 
immediately. Time spent in the Learn Conference 
is FREE. Complete system documentation will be 
sent to you within a few days. 

Access time will be billed at the following 
hourly rates. + 
Off-Peak TimeS1]l/hr. (59 BIX, $2 Tymnet )i7 
(7 PM -6AM weekdays, all day weekends and holidays) 


PeakTime  $20Ли. (512 BIX, 58 Tymnet) 
(6 AM — 7 PM weekdays) 


BYTE INFORMATION EXCHANGI 


One Phoenix Mill Lane 
Peterborough, NH 03458 


When Your Computer Sends An S.O.S. 
It Can Cost You Plenty. 


:SECTOR NOT FOUND 
FILE ALLOCATION TABLE BAD 
«DISK ERROR READING FAT 


DISK NOT READY 
INVALID DRIVE SPECIFICATION 


:«DATA ERROR 
GENERAL FAILURE 
“ERROR READING 
WRITE FAULT 
BAD SECTOR 


:NON-SYSTEM DISK OR DISK ERROR 
READ FAULT 

BAD DATA 

:ABORT, RETRY, IGNORE 

:PLUS HUNDREDS MORE !!! 


А revolutionary, new way 
You can successfully attack 
The costliest problem 
In business computing today. 


No matter what they say, every one of 
these messages usually means: data 
loss due to hard disk failure. Part of your 
business is suddenly missing-in-action. 

So you call technical support. 

Pay for unnecessary repair or replacement. 
Pay overtime ерп to recover or 
reconstruct as much of your scrambled 
information as possible. Spend your 
valuable time soothing customers' ruffled 
feathers because one of your computers ís 
"down." Again. 


Think about it a moment: how much have 
these disguised hard disk error messages 
already cost you in unrecoverable data, time 
and torture? 


Now for the shocker: your average 
business user sees these disguised hard disk 
failures many limes each year! But it 
doesn't have to be that way anymore ... 


The good news is: 


Disk Technician!" and Disk Technician" 
Automated Al Software Systems virtuali 
eliminate these DOS error messages by 
eliminating the hard disk problems that 
cause them. Both are designed to work with 
IBM PC, XT, AT and true clones. 


Disk Technician'" is 
preventive maintenance software 
that repairs and maintains hard disks 
by predicting and correcting failures 
before and after they happen 
— without removing programs and data! 


Can you imagine the time, torture and money 
yol will save yourself? Your department? 
our company? Plenty. 


There is simply no other program that can 
deliver what Disk Technician™ does. Over 
7 years painstaking R&D were needed to 
bring this revolutionary system to you. 


It's easy to use: requires absolutely no 
technicial skills and /ess than 60 seconds of 
operator time daily. It runs automatically and 
unattended. Anyone who can press ENTER 
can use it. Easily. Read our reviews. 


The Power of Disk Technician!" 


Disk Technician!" predicts, detects, repairs 
and recovers hard disk data problems on the 
most fundamental level possible: that of the 
single occurance, single bit soft error. 


This unique ability is used as an early 
warning mechanism that allows Disk 
Techniciantm to ped predict which 
areas of the hard disk will eventually cause 
problems — problems unknown to you until it 
is too late. 


Only Disk Technician!" is able to find and 
correct тач! areas before they affect 
your valuable data. And your bottom line. 
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Disk Technician!" keeps a history in its 
database of failure patterns it detects. The 
astounding accuracy of Disk Technician!" 
and the long-term reliability of your hard 

disks depend on decisions reached by its 
artificial intelligence (Al) considering data 
gathered from previous tests it has performed 
on your system. 


Million-dollar mainframe reliability 
For PCs? 


Disk Technician!" uses special proprietary 
write and read testing to identify marginal 
bits and/or continual dynamic changes. 
Then, comparing current test results with its 
database of previous failure patterns, Disk 
Technician!" ДІ makes an early warning 
decision as to whether or not these errors 
will cause data loss. 


The power of Disk Technician!" daily 
testing, Al, precision accuracy and history 
database virtually assures million dollar 
mainframe reliability for PCs. 


All this and "glitch" protection, too? 


SafeParkim memory resident software 
program (included!) works with all of your 
programs all of the time to prevent 
destruction of your data from static 
electricity, turning power on-and-off, 
brownouts, surges and spikes. When these 
"glitches" occur they can write garbage into 
anything the disk heads happen to be 
located over — sometimes wiping out an 
entire disk! 


After 7 seconds (user adjustable between 
1 - 15 seconds) of hard disk inactivity, 
SafePark!" automaticaily moves the heads 
over a "safe zone" created by Disk 
Technician!m, Once the heads have been 
moved — which will almost always be the 
case — and a power glitch occurs, any 
damage will be confined to the safe zone: 
protecting your valuable data and programs. 
If reliability, cost and downtime are 
important to you — daily use of Disk 
Technician!" is a must. Because the time 
to prevent disaster is before it happens! 
Choose your hard disk 
Reliability assurance: 


Disk Тесһпісіап+!т 


Automated Al Software System 
: Choose Disk Technician#™ 
for hard disks over 32 megs, 
logical or partitioned drives, 
or RLL controllers. $129.95 


Automated Al Software System 


Choose Disk Technician"? for 
hard disks up to 32 megs 
with MFM controllers. $99.95 


The followina new features have been 
added to both Disk Technician'" and Disk 
Technician+'". For complete feature and 
technical specifications, just call or write us. 


eNEW! Built-in, non-destructive (no need 
to remove your programs or data) low-level 
formatter for AT-type systems, with adjusta- 
ble interleaving to maximize system speed. 
«NEW! Will print a complete, permanent 
record of each test, or store in file — your 
choice. 


eNEW! Built-in low-level formatter with 
adjustable interleaving for AT and XT-type 
machines. 

eNEW! Hardware Service/Hepair section in 
expanded Technicial Users Manual. 

eNEW! Runs on either A or B floppy drives. 
«NEW! Retains or ignores hard disk 
manufacturers' bad track data — your 
choice. Can add bad tracks or sectors at 
any time, non-destructively (no need to 
remove your programs or data), without 
reformatting. 

eWorks with 2 physical hard disk drives on a 
single system. Сап бе reset to operate on а 
new machine or hard disk by calling the 
factory. 

eEven works on finicky 1.2 megabyte AT 
-type floppy disk drives. 


eQuikstalf™ installation guide and 

60 Second Instruction Мапиа/т get you 

going fast and are all you will need to run 
isk Technician'™, 


Press Reviews: 
New York Times: “Disk Technician 
seems like a product every owner of a hard 
disk should seriously consider buying and 
using daily for preventive maintenance. 
Think of it as dental floss for your computer.” 
Tokyo PC Newsletter: “Hard disks are 
basically temperamental little beasties that 
must be tended to que. Otherwise, poof 
goes the data! Disk Technician does the 
same thing for hard disk preventive 
maintenance and protection that General 
Chuck Yeager did for aircraft flying: 
A radical expansion of the possible. These 
boys from Prime Solutions are breakin’ some 
new ground here.” 
PC Magazine: “Prime Solutions claims its 
Disk Technician can prevent hard disk 
errors, repair even left-for-dead hard disks, 
and recover lost data — all automatically 
and without any technical skills on your part. 
Sound too good to be true? | thought so, too. 
But after witnessing a few minor miracles and 
а major miracle or two, I'm a believer. This 
$99 software may be the best investment you 
could ever make." 
John C. Dvorak: “If you're one of those 
souis who are plagued by hard disk prob- 
lems, then take a look at Disk Technician 
from Prime Solutions." 
New York Law Journal: "Be prepared 
for an experience. The software is childishly 
simple to install and start. Prime Solutions 
says it takes 60 seconds. It certainly doesn't 
take longer. But then ... oh, boy!" 


EVALUATION COPIES & FACTORY REBATES 
available to volume users through Authorized 
Dealers only, call now for details! 


ORDER NOW from your Authorized Disk 
Technician!" Dealer or factory direct! 

— Visa, Mastercard, Eurocard accepted 

800 847 5000 or 619 274 5000 


PRIME SOLUTIONS INC*™ 


We Make Technology Easy And Affordable*” 


1940 Garnet Avenue • San Diego, CA 92109 
Telephone:619 274 5000 Technical Support:619 27 2 4000 
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Tyrone Daulton 


Three-Dimensional 
Perspective Plotting 


With perspective, you can realistically 
depict a three-dimensional object 
on a two-dimensional screen 


ost three-dimensional computer-plotting rou- 
tines don't draw in perspective. This is unfortu- 
nate, because perspective is an important aspect 
‚ of any three-dimensional image. Without it, the 
object looks somewhat artificial, especially if 
you view it fromanextreme angle (e.g., at a small angle relative 
to the horizontal x, y plane). In such cases, perspective gives the 
eye valuable information concerning the distance of various 
structures from the observer. Perspective gives a true three- 
dimensional appearance to a two-dimensional screen image (see 
figure 1). 


The Mathematics of Perspective 

Perspective is easily explained: Objects far away from an ob- 
server appear relatively small because they subtend a smaller 
solid angle. If the object is brought closer, the solid angle it sub- 
tends will increase. The object appears larger because it occu- 
pies a larger region of the field of view. 

Since perspective is not an effect of binocular vision but of 
solid angles, you can model it mathematically for a computer 
screen. To examine perspective from the standpoint of con- 
structing a computer-plotting routine, think of the computer's 
screen as a window. This window has an object placed at some 
distance behind it and also has an observer situated at a fixed 
distance in front of the screen. Your task is to project the three- 
dimensional object onto the two-dimensional surface of the 
window. This amounts to a coordinate transformation T from 3- 
space to 2-space (notated as T:IR? > IR?). We say that a trans- 
formation like this shows a dimensionality decrease. 

The image formed from a dimensionality-decreasing trans- 
formation is usually referred to as a shadow, and the transforma- 
tion is referred to as a shadow projection. The most common 
shadow projection is the expanded type, which we can illustrate 
by imagining a backlighted object: Selected rays from the light 
source hit the object and create an outline image on a wall. 
Mathematically, this shadow is the expanded projection of the 
object with a dimensionality decrease. 

In our case, the projection we want is similar to the one de- 
scribed above, but with one modification: The shadow formed 
is contracted rather than expanded (see figure 2). We will con- 


Tyrone Daulton is a graduate student working toward a Ph.D. 
in physics at Washington University-St. Louis. You can reach 
him at the Department of Physics, Washington University-St. 
Louis, St. Louis, MO 63130. 


A 


Figure 1: A three-dimensional 
"goblet" drawn in perspective. Without 
perspective, you would have more 
trouble determining which half is closer 
to you. 


sider the origin (0,0) to be in the upper left corner (as it is with 
most video displays) and call the two axes sx and sy (where the s 
in each name reminds us that we are using screen coordinates). 

The angle 8 is the angle the object subtends in the sx direction. 
If the object is moved closer to the window, the angle 0 will 
increase, and, consequently, the projected image of the object 
will be larger. The object's image will vary with two factors: the 
object’s size and its distance from the observer. 

Before we can derive the necessary transformations, we first 
need to define several fundamental constants that uniquely spec- 
ify the characteristics of the window. 

These parameters are declared as constants in the computer 
program. The first constant is 8, defined as the angle in the 
screen's x-direction that the window subtends as seen by the ob- 
server a distance r, from the window or screen. The screen's 
width in the x-direction (this is determined by the number of 
horizontal pixels on your computer screen) is defined to be 2sx,. 
Figure 3 shows the geometry that couples these three values 
together. 

continued 
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PLOTTING IN PERSPECTIVE 


The three parameters are linked together by a simple trigono- 
metric relation: | 


SX, 
r 


5 


tang z 


Since the resolution of the computer screen sets the value of sx,, 
you need only assign a value to either of the two remaining vari- 
ables to uniquely fix the other. 

The value of 8 is restricted to 7/2 > 8 > 0; you can adjust it to 
your preference. It is а measurement of the window's field of 
view. А small value of 3 is like looking through a keyhole. A 


Figure 2: Mapping a three- 
dimensional object into two dimensions. 
Here, a three-dimensional object (a 
line segment) is projected onto a two- 
dimensional plane that is between the 
ob ject and the observer. 


Observer 


good starting value is 8 = 7/4, ог 45°. 

Now consider an object placed at some arbitrary distance r, 
from the observer, as shown in figure 4 (the subscript o will be 
used to denote variables related to the object). 6, will denote the 
angle subtended by the object in the sx direction. Denote the 
object's length projected onto the window as 2sx,. A three- 
dimensional point located on the edge of the object with coordi- 
nates (x, y, z) will be projected down to the adjusted screen co- 
ordinates (sx,, sy). (For convenience, the origin for these 
coordinates is the center of the window; we will later change 
them to proper screen coordinates with an origin translation.) 

continued 


Projection of object 
onto the window 


Figure 3: The relationship between the 
angle of observation, B, the distance to 
the window, т„ and the width of the 
window, 25Х,. 


Observer 


Figure 4: Viewing an object througha 
window. Here, we are measuring the 
size of the object’s image, sx,, in 
relation to other angles and distances. 


Observer 
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The variables sx, (sy, in the sy direction) are related to the 
window size by the equations 


tang = S. к = 5 
r ' ©  tanf 
and 
5X, 5X, 
tanü = — 5 қт , 
r, tan 0, 
which combine to give us 
SX, _ S, 
tang — (апд, 


From this, we can calculate sx, and 5у,; 


tan tan 0 
SX, = SX, Eno ud 5у, = SX, ——- 
tan 8 -tan B 


The Proper Coordinate System 
Before you can utilize these equations, you have to determine 
a relation between the unknown angles 0, and 0, and the 
known coordinates of a point (x, y, z) on the three-dimensional 
object. 

Consider a point a on the object's three-dimensional surface. 
This point has coordinates (x, y, z) relative to the coordinate 


Figure 5: The proper coordinate 

system. In this figure, the coordinates of 
points are given in terns of an origin 
shown here as just below the letter z. 
The z-axis points out of the page. 


Observer 


Figure 6: The projective 

transformation P. This equation projects 
a three-dimensional point (x, y, z) in 

the proper coordinate system to a two- 
dimensional point in the adjusted- 
screen coordinate system. 


Figure 7: Converting from the true 
coordinate system (colored axes) to the 
proper coordinate system (black axes). 
Note that the observer is directly on the 
x-axis, and the z-axis points up in the 
proper coordinate system. It is this 
property that allows us to project the 
rotated object in two dimensions. 
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Observerlocated ө 
at an arbitrary point 
with respect to the true 
coordinate system 


system shown in figure 5. It has been chosen such that the z-axis 
points out of the page and the x-axis points toward the window. 
We will call this the proper coordinate system. 

It is clear fromthe geometry that the tangent of the angles 0, 
and0,is given by 

_ У 
tan 0x = қ-х , 

where ғ, is the distance from the observer to the proper coordi- 
nate system origin. In the y-direction, we get 


ҒА 
-xX 


tan 0, = 


oo 


The value of r,, depends on the observer's location relative to 
the coordinate origin; ГІ) say more about this later. Combining 


the above equations, we get 


x 
SX, = 


á tan В (r,, — x) М 


апа 


continued 


Window 


e Distance from observer 
« 00 to object coordinate origin 


Proper 
coordinate system 
origin 


object point 
(х,у,2) 


tan B (fog —x) 
SX, 


tan B (ro, – x) 


Proper coordinate system 
2. (dark axis) 


` y' 


True coordinate system 
(light axis) : 


shed screen image. Actual unretouched screen mages 


Screen stars with The Visible Edge. 


What gives Princeton’s new generation of screen stars the Visible Edge is a screen 
image of incomparable clarity and resolution. Where brilliant colors and infinite 
shades of gray, with striking contrast and dimension, are commonplace. 


The versatility of the Princeton family of monitors gives the new generation (and 
present generation) of computers, the greatest autosynchronous horizontal/verti- 
cal scan range combination available. The clarity of .28mm dot pitch. 1050x770 
display resolution. And the entire spectrum of color, with the ease and comfort 
that can Only accompany an ergonomically designed monitor. 


Experience a world of unlimited vision. And the technology that’s made our high 
level of quality, service, value and performance, second nature. Experience the Visible 
Edge. And see what we do best. For more information call (609) 683-1660 x 100. 
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Figure 8: Rotations around the x, y, 
and z proper coordinate axes. For all 
three transformations, multiplying the 
appropriate R matrix by the coordinates 
of a point in the real coordinate system 
(given by the x'-, y'-, and z'-axes) gives 
the coordinates of that same point with 
respect to the proper coordinate system 
(given by the x-, y-, and z-axes). 


Figure 9: Rotating the true coordinate 
system about axes of the proper 
coordinate system. А rotation around 
the x-axis tilts the resulting image in the 
window. А rotation around the y-axis 
changes the altitude from which the 
object is viewed. А rotation around the 
z-axis moves the object in a circle that is 
perpendicular to the window. 


Figure 10: Calculating the 
trigonometric functions of ф and 0. Since 
the R transformation matrices do not 
need to know the actual values for ф and 
0, only their sine and cosine, we can 
calculate those four values directly from 
this figure and substitute them into the 

R matrices. 
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which together describe the projection transformation (P:IR? ^ 
IR). 

We can write these equations in matrix form, as shown in fig- 
ure 6, summarizing them in matrix notation as 


SX, = P-X 


and in summation notation as 
3 
SX, = 2 P, X,, 


where SX, is the desired point transformed to two dimensions, P 
is the 2-by-3 perspective transformation matrix in figure 6, and 
X is the original point in three dimensions. 

The matrix formalism used above is very useful for two rea- 
sons. First, it is a simple notation. Second, and more impor- 
tantly, computers are well equipped to manipulate matrices 
rapidly. 

Notice that the matrix of the perspective transformation is not 
a square matrix and, as a consequence, is not invertible. This 
means that the adjusted screen coordinates cannot be trans- 
formed back into the three-dimensional proper coordinate sys- 
tem. This is what you would expect, since more than one object 
point may map onto an image point. 

At this stage, the matrix in figure 6 can transform the three- 
dimensional point on the object to its two-dimensional counter- 
part on the window (as shown in figure 5). Remember that the 
projected point has its coordinates in terms of adjusted screen 
coordinates (sx, sy,), which have their origin at the center of the 
window. 

The screen coordinates for most computers, however, have 
their origin at the top left corner of the screen. To convert a 
point in the adjusted screen coordinates (5х, sy,) to normal 
screen coordinates (calling the corresponding point (sx, sy)), we 
need to perform only a simple translation of the origin. The 
equations for this are 


SX = Sx, t SX, 
and 
sy m Sy, m Sy, , 


where 2sy, is defined to be the number of vertical pixels on the 
computer screen. We can now translate a point from three-di- 
mensional space in a way that the result can be stored in the 
computer's memory and used to plot directly to the screen. 


Vantage Points 

It is useful for a set of three-dimensional plotting routines to be 
able to view the plot from a variety of vantage points. It allows 
you to step back and view the entire plotted surface or zoom in 
‚ оп ап interesting feature. 

Unfortunately, the equations developed thus far do not allow 
us to look at the object from any desired vantage point. Refer- 
ring back to figure 5, note that the observer must be somewhere 
on the x-axis and that the z-axis must point up—this is the defini- 
tion of the proper coordinate system. In effect, what we must do 
is, while keeping the origin the same, rotate the actual axes and 
the object we want to view until the x-axis points directly at the 
observer and the z-axis points straight up. We can then project 
the rotated object onto the screen using the perspective trans- 
formation 


P: |х, У, zi m [sx,, ху, Ы 


which is defined by the equations above and in figure 7. 
Let us begin by defining the original axes as x', y', and z'; we 


will call this the true coordinate system. If the observer's posi- 
tion in this system is (vx, vy, vz), the distance from the observer 
to the origin, r. is defined by the equation 


„= VE up tv. 


Note that, even when we rotate the axes, this value of r is still 
correct for the proper coordinate system because the observer 
and the origin have not changed with respect to each other. 

Since the origins of the two coordinate systems are the same, 
the only difference between them is their orientation, which can 
be uniquely specified by the angles between each of the three 
axes. Through a series of rotations about each axis of the proper 
system, we reorient the true coordinate system in such a way that 
its axes coincide with those of the proper coordinate system. Let 
us define this transformation as 


RI y’, 2) > fx, y, z}. 


The rotation transformation comprises a series of ordered in- 
dividual rotations about each of the independent axes. Figure 8 
shows what each rotation does and adds the matrix that will 
bring out that transformation. 

These rotation transformations in figure 8 are specific cases 
of a general-rotation matrix R. Each entry in these matrices is 
obtained by taking the scalar dot product of the unit vectors in 
the proper coordinate system with the unit vectors in the true 
coordinate system. The general form of the rotation matrix R is 
given by 


where i’, j’, and Ё' are the unit vectors іп the x-, y-, and z-direc- 
tions in the (beginning) true coordinate system; i, j, and k are the 
corresponding unit vectors in the proper coordinate system; and 
the scalar dot product of two vectors À and B is given by 


A*B = ab cos 


(a and b are the lengths of vectors А and B, respectively, and 8 is 
the angle between them). 

Now, it is important to point out that matrix multiplication is 
noncommutative. This means that the order of the rotations is 
very important. Even if you rotate the true system through the 
proper angles, if the order of rotations is incorrect, you will not 
be superimposed onto the proper system. | 


Using the Correct Rotations 

To understand the effects of each of the individual rotations, we 
must view them in a different sense. Consider the proper and 
true coordinate systems to be superimposed onto one another 
such that their axes coincide. We want to rotate the true coordi- 
nate system (and, along with it, the point of the observer) so that 
the observer lies on the x-axis of the proper coordinate system. 
What series of rotations about the individual axes (and in what 
order must they be executed?) will achieve this required orienta- 
tion? Before we can answer this question, we need to know what 
each rotation does to the true coordinate system. 

With the two systems overlapped, we will examine each rota- 
tion separately. A rotation of the true system about the proper 
system's z-axis will result in rotating the true system through a 
polar angle about the z-axis. A rotation of the true system about 
the proper system's y-axis will result in achieving altitude and a 

continued 
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PLOTTING IN PERSPECTIVE 


vantage point above or below the surface of the true system. A 
rotation of the true system about the proper system's x-axis will 
result in a tilting of the true system (see figure 9). 

When viewing the plot from a vantage point (vx, vy, vz), you 
would expect to view the plotted surface from any polar angle or 
altitude. You would not expect to view the surface ata tilt. Thus, 
we need to be concerned with only the z- and the y-axis rota- 
tions, respectively. If we wish to tilt the surface, we can later 
rotate the image of the surface in two dimensions without losing 
the correctness of the resulting image. 

The two rotation-order possibilities are a z-axis rotation fol- 
lowed by a y-axis rotation, or the converse. Thesetwo possibili- 
ties are not interchangeable due to the noncommutative property 
of matrix multiplication. The series of rotations that we are in- 
terested in are, in matrix notation: 


— t 
X-R,R.X' 
or, in summation notation: 


3 3 
X. = 2. Ry, L Rz, X', i 
j=l k=] 

This is a rotation about the proper system’s z-axis, then the 
proper system’s y-axis. This will yield the correct orientation. 

All that remains is for us to determine the angles, @ about the 
z-axis and 0 about the y-axis, that rotate the observer to lie on the 
x-axis of the proper coordinate system. Figure 10 shows the 
angles through which the true coordinate system must be 
rotated. 

The lengths of the vectors R and r are 


Мух + vy? + v2? 
r= wey. 


The geometry of the coordinate system yields the following 
trigonometric relations for the rotation angles: 


R= 
and 


, cos =~" ; 


R 
sing = “2, andsing = ~, 
r R 


Vx 
cosóo = 


giving the rotation matrices 


JL. po Z 
R R 
R, = 0 1 0 
-2z о 1 
Е Е 
and 
EX ЖУ o) 
r r 
R= |- -XY X (у 
r T 
0 0 1 


Hence, if you have a set of points that describe a three-dimen- 
sional object, you can transform the coordinates of each point 
from the true to the proper coordinate system with the R rotation 
transformations described above. Once you have done that, you 
can then transform the proper coordinates into adjusted-screen 
coordinates via the perspective transformation given in figure 6. 
Finally, you can obtain the true screen coordinates from the ad- 
justed screen coordinates by the two equations given just above 
the section “ Vantage Points” on page 313. 
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Constructing an Algorithm 

Now that we have completed the mathematics of the three-di- 
mensional perspective algorithm, we can summarize the overall 
algorithm. First, we should summarize the four different coor- 
dinate systems we will be dealing with: 


* A point (x’, y', 29 in the true coordinate system will be de- 
noted as the vector X '. 

* A point (x, y, z) in the proper coordinate system will be de- 
noted as the vector X. i 

е A point (sx,, 5у,) in the adjusted-screen coordinate system will 
be denoted as the.vector SX . 

е A point (sx, sy) іп the screen coordinate system will be de- 
noted as the vector SX. 


Here, then, is the complete algorithm: 

1) Define б, the angle of vision as described in figure3. 

2) Choose a vantage point (vx, vy, vz) in the true coordinate sys- 
tem and calculate the В, and В, rotation matrices. 

3) Set up a double FOR loop that cycles through the desired range 
of points along the y'- and x’-axes. 


a) Calculate a point on the object's surface using the equation 
z = f(x, y) on the object. 

b) The point (x', у’, 2') = X’ becomes the point we want to 
transform. 

c) Translate the point to proper screen coordinates using the 
equation 


69:52:55 8 


d) Calculate the perspective transformation P. Since this 
transformation depends upon the current object point, it must be 
recalculated for each iteration of the loop. 

e) Project the three-dimensional object point onto a two-di- 
mensional image plane (adjusted screen coordinates) with the 
perspective transformation 


SX —P'X. 
Translate the point to screen coordinates using the equations 


SX = SX, + SX, 
and 
Sy = SY, — SY, . 


g) Plot the point (sx, sy). 
h) End of double FOR loops. 


This algorithm contains the mathematics needed to create a two- 
dimensional perspective rendition of a three-dimensional object 
or surface. I have created a Microsoft Macintosh BASIC 2.0 
program, PROJ3D.BAS, that implements this algorithm along 
with menus, solid or wire-frame surfaces, and other enhance- 
ments. 

You should insert the equation for the object you want to draft 
in the line NZ = ... in the first line after the BASIC label FUNC- 
TION:. I hope you find it interesting and useful. 8 


[Editor’s note: PROJ3D. BAS is available on disk, on BYTEnet, 
on BIX, and in the Quarterly Listings Supplement. See “Pro- 
gram Listings” in the table of contents. To "find" source code 
in the Listings areas on BIX and BYTEnet, search by article 
title, author, or issue date. Some archived files may contain nu- 
merous listings for a single article. A description of the file also 
accompanies each entry. | 
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Clifford Harris 


Ferret: 
An Image Processor 


Clever techniques in astronomical 
image processing let you manipulate 
weak or "noisy" images 


n astronomical telescope functions like a cam- 
era lens. It gathers light from an object and 
brings this light to a focus at the plane of the 
film. Since many objects of astronomical inter- 
est are quite dim, the primary reason for build- 
ing large telescopes is to gather more light. The larger the tele- 
scope, the more light it can concentrate in the focal plane. 
However, if you place a detector in the focal plane that is more 
sensitive to light than photographic film, your small telescope 
could perform like a large one. Ferret, an image-processing sys- 
tem for astronomy, combines a sensitive imaging charge-cou- 
pled device (CCD) with the processing capabilities of a 
microcomputer. 


Ferret's System Components 

My CCD is made up of a rectangular array of 103,168 light- 
sensitive elements, or photosites (see figure 1). Photons of visi- 
ble light carry enough energy to produce free electrons in the 
CCD's silicon, and these electrons are then stored at the nearest 
potential well that defines a photosite. As soon as an exposure is 
completed, the electrons from this photosite move to an ampli- 
fier thatconverts the electrical charge to a voltage. A 12-bit A/D 
converter (ADC) translates this voltage into a computer-read- 
able number between 0 and 4095. Because the CCD is a linear 
device, this number is proportional to the intensity oflight strik- 
ing the CCD at this photosite. As the computer reads the 403 
samples by 256 lines of photosite data, it stores a string of 
103,168 twelve-bit numbers in memory. The regular spacing of 
the photosites lets the computer reconstruct the image from this 
string of numbers. 

My image-processing computer is an IEEE 696-based sys- 
tem running a Motorola 68000 microprocessor. One megabyte 
of RAM lets the image-processing program and four images re- 
side in main memory at the same time. My 40-megabyte hard 
disk drive is underutilized and currently contains only 36 
images. Two lines of a parallel port control the CCD driver, 
which in turn drives the CCD. 

А second parallel port sends image data to a graphics-display 
computer that displays 8-bit image data on a 672- by 480-pixel 
screen in 256 colors chosen from a palette of over 16 million. 
Because the graphics computer cannot display the ful] 12-bit 
range of pixel values, only the most significant 8 bits of each 
pixel are sent for display. The program, called Ferret, runs on 
the image-processing computer and controls all the display 
computer's functions. 


Ferret was written in 68000 assembly language under CP/M 
68K, primarily for the speed with which that language allows in 
processing large volumes of image data. Ferret's menus provide 
access to image-processing functions in five major categories: 
image acquisition, restoration, enhancement, display, and anal- 
ysis. [Editor's note: FERRET. ASM is available in 68000 as- 
sembly language source code. Be aware, however, that the pro- 
gram was written for CompuPro's system Ee, and it will not 
necessarily run on other 68000-based machines. You might be 
able to adapt it to your system, but we make no promises as to its 
portability. The listing is available on BIX, on BYTEnet, on 
disk, and in the Quarterly Listings Supplement. See "Program 
Listings " in the table of contents. To "find" source code in the 
Listings areas on BIX and BYTEnet, search by article title, 
author, or issue date. Some archived files may contain numer- 
ous listings for a single article. A description of the file also 
accompanies each entr y. | 


Image Acquisition 

To capture an image, you select an exposure time and press a 
key to begin the exposure. The computer then clears any accu- 
mulated charge from the CCD, times the exposure, and reads 
the image data into memory. To aid in removing the effects of 
electrical noise, the reading process is synchronized with the 
60-hertz frequency. 

Due to system limitations, such as thermal and electrical 
noise, pixel nonuniformity, and defective pixels, the raw image 
does not represent astronomical objects accurately (see photo 
la). Ferret's image-restoration functions minimize the effects of 
these limitations. 


Image Restoration 
The very properties that make the CCD a good imager also 
make it susceptible to unwanted noise. For example, thermal 
motion in a warm CCD can knock loose the lightly bound sili- 
con electrons. Because of on-chip circuitry, an optical window, 
and slow readout times, the temperature and its effects are not 
constant across the CCD's surface. The thermal electrons mix 
with the photo electrons to produce a degraded signal and a 
noisy picture. Cooling the CCD can reduce the number of ther- 
mal electrons, but even temperatures as low as —40? C can't 
eliminate the effects of noise. Fortunately, the computer can re- 
move the worst of the remaining thermal-noise effects. 
Dark-field subtraction removes most of the thermal noise by 
taking the difference between an image containing the desired 
scene and a dark image made with the lens cap on. The tempera- 
ture and exposure time are kept constant between the two expo- 
continued 
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Figure 1: 7he data path controlled by the Ferret image-processing program. Photons of light produce electrons that 

accumulate in the photosites making up the CCD's surface. T he charge that the electrons carry from each photosite is converted 
first to a voltage and then to a computer-readable number by the amplifier and ADC. The entire image is stored in the 

computer 's memor y as a string of 103,168 twelve-bit numbers. The computer can greatly enhance image quality by manipulating 
image data within its memory. Finally, the image is transferred to a graphics computer for display. The right side of the figure 
tracks the transformation of a single pixel from the CCD to the display screen. 
———————————————————————————— 
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FERRET 


Photo la: This raw image of M42, the Orion nebula, was 
taken with a I-minute exposure and a warm (5°C) imager. 
The image has a substantial background of thermal noise 
and numerous hot spots or saturated pixels. 


sures. Since the readouts of both of these images are synchro- 
nized with the 60-Hz line frequency, they contain the same level 
of electrical noise interference. The major difference between 
the two images is the light coming from the sky through the tele- 
scope. The subtraction results in a sky scene with much less 
noise interference (see photo |b). 

The following formula for dark-field subtraction takes into 
account the possibility that a defective photosite might yield a 
dark-pixel value that is greater than or equal to the correspond- 
ing pixel in the sky image: 


y -0ifY < = V, 
= V — EY V, 


where И, is the value of a pixel in the raw image, V, , is the corre- 


тый V 


Figure 2: Ferret's method of removing image defects caused 
by hot spots and holes, where x and y represent the horizontal 
and vertical coordinates of a pixel in the source image, and 
the V refers to that pixel’s value. 


Vour = mean of 
V. 


x-1, y- 1 


Figure 3: Ferret's method of pixel averaging involves using 
the mean value of pixels found in the neighborhood, where x 
and y are the horizontal and vertical coordinates of a pixel in 
the source image, and the V refers to that pixel's value. 
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Photo 1b: This enhanced image is the result of subtracting 

the dark-field image from photo 1а. Reducing the background- 
noise level lets contrast enhancement bring out detail that 

was not apparent in the raw image. The black specks were 
caused by subtracting the equal pixel values of the hot spots. 


sponding pixel value in the dark image, and И, is the 
pixel value for the resultant image. Dark-field subtraction is a 
very common operation used to improve every new image as it is 
received. Because it is used so often, one of the four image 
buffers in Ferret's main memory is dedicated to the dark-field 
image. 

The photosites that make up the CCD's imaging portion vary 
in sensitivity in a manner similar to random noise. However, the 
sensitivity of an individual photosite is consistent, so you can 
readily correct this variance by making an image with the CCD 
exposed to a uniform level of illumination, such as an out-of- 
focus sheet of white paper or the day sky. After dark-field sub- 
traction, this image contains variations that correspond to the 
actual variations of photosite sensitivity within the CCD. The 
arithmetic division, on a pixel-by-pixel basis, of a star image by 
this "flat field" removes these variations from the resulting 
image. The image is then scaled to approximately its original 
values by multiplying it by the average value of the flat-field 
image. The formula is: 


V,-0if V,-0 


VS Шул, >0, 


where V, is the value of a pixel in the source image, K is the 
corresponding pixel value in the flat-field image, and И, is the 
average value of the f lat-field pixels. While the image improve- 
ment from this division is less than that from dark-field subtrac- 
tion, the operation is done on nearly every new image. There- 
fore, another of the four image buffers is dedicated to the flat- 
field image. 

Defects within the CCD cause some photosites to become sat- 
urated with electrons (hot spots), and others to be insensitive 
(holes). You can remove the resulting image defects by exchang- 
ing the defective pixel value with a value derived from surround- 
ing pixels. 

Ferret's method fills defective pixels with the median value of 
the 3- by 3-pixel array centered on the defective pixel (see figure 
2). This means sorting these nine values into numerical order 
and taking the middle, or fifth, value as the output to the result- 
ing image (see photo Ic). 

If you know the precise positions of the defective pixels, you 
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Photo 1c: Application of the median-value filter has 
smoothed the image somewhat and removed the 
defective pixel values. 


can perform this operation on only those pixels. If the number of 
defective pixels is large, or if there is substantial noise, you can 
produce subjectively improved images by applying this opera- 
tion to every pixel in the image. 


Image Enhancement 

The program uses its image-enhancement functions interac- 
tively to produce subjectively improved images. They include 
functions for changing contrast, increasing magnification, and 
smoothing. They use Ferret's remaining two image buffers: One 
as the source and the other as the destination. By displaying the 
contents of these two buffers side by side, you can determine 
whether you have achieved the desired effect before you con- 
tinue processing. 

Ап image histogram—a graph showing the frequency distri- 
bution of pixel values within an image—is displayed on the 
graphics screen directly below each image. Ferret's histogram 
defines the limits for the contrast-enhancement function and 
provides information useful in correcting exposure times and 
determining noise levels. 

To produce the histogram, the computer first zeros anarray of 
256 counters, one for each of the possible 256 display values. 
Then it steps through the image, one pixel at a time, using the 
high-order 8 bits of the pixel's value as a pointer into the array of 
counters. The corresponding counter in the array is incremented 
by 1, and the computer moves on to the next pixel. On comple- 
tion, each counter in the array contains the number of pixels of a 
given value that are in the image. The graph generated from the 
contents of the counters is scaled to fit the available space under 
one of the two displayed image frames. 

Contrast enhancement increases the apparent brightness dif- 
ference between dim and bright objects. In a low-contrast 
image, it lets you expand the range of pixel values—by selecting 
arange of brightness values from the image histogram with two 
cursors—to match the range of display values. The system sub- 
tracts the lower value selected from each pixel in the image and 
forces negative results to 0. The highest possible pixel value is 
divided by the difference between the two selected values, giv- 
ing a multiplier that will scale the chosen range to fit the avail- 
able range. Pixels with values equal to or greater than the upper 
limit of the selected range are forced to the greatest value of the 


Photo 1d: The rainbow-like colors of the Contour 
subroutine map areas of equal brightness. This photo of the 
Orion nebula was made after dark-field subtraction but 
without contrast enhancement. 


12-bit range. For all pixels in the image, the formula for 12-bit 
pixel values is 


V. -0if V,« —lo 
V =4095 if V,» —hi 


V... =INT(4095*(V, —1o)/(hi —1o)) iflo<V, >hi , 


where hi and lo are the upper and lower limits selected by the 
is the value of a pixel in the source 
continued 


histogram cursors, V, 
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Photo 2: А raw image of the moon appears on the right side. 
Dark-field subtraction, high-pass filtering, and a contrast 
enhancement produced the image on the left. In this image, 
reflected earthlight illuminates the dark side of the third- 
quarter moon. The sunlit crescent is just out of the field of 
view along the right side and bottom of the image. 
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Photo 3: The Crab nebula, а supernova remnant, is seen іп 
this before-and-after example of the Magnify subroutine. The 
area inside the white frame in the image on the right is 
magnified by a factor of 2 to produce the image on the left. 


image, and L, is the corresponding pixel in the enhanced 
image. 

Images that contain a wide range of pixel values are common 
in astronomy. Converting pixel values to a logarithmic scale lets 
you view dim stars without forcing brighter objects to a satu- 
rated white. This function works much like the contrast-en- 
hancement function, but it selectively increases contrast in the 
dimmer portions of the image while decreasing the contrast in 
the brighter portions. 

Ferret implements the log-brightness scale with a lookup 
table of the logarithms of the 4095 possible nonzero pixel 
values. As the system encounters each pixel in the image, it 
looks up the log of the pixel's value, scales it appropriately, and 
places it in the resulting image. In the case of 12-bit pixels, the 
scale factor is 1133; thus, the formula for 12-bit pixel values is: 
V, 70if =0 
И.-ІМТ(1133 о (ІР V, >0 . 


Ав the enhancement functions are mostly concerned with the 
subjective appearance of an image rather than the exact value of 
a given pixel, the loss of accuracy involved in truncating to an 
integer is not serious. 

Noise appears in an image as a slight random fluctuation in 
pixel values, even in places where the original sky scene con- 
tains no such fluctuations. You can make these variations less 
noticeable by “‘pixel averaging," a process that smoothes 
imagesby taking, as the output value for a given pixel, the mean 
value of pixels found in the “neighborhood.” Ferret defines the 
neighborhood as a 3-by-3 array of pixels centered on the pixel in 
question (see figure 3). 

Pixel averaging produces an image that looks slightly out of 
focus. Gradual changes in brightness within the image are re- 
tained, but fine detail is blurred and edges are softened. This is 
the digital equivalent of applying a low-pass filter. If you wish to 
sharpen detail and emphasize edges instead, you can apply the 
equivalent of a high-pass filter by subtracting the averaged 
image from the original, with a constant added to ensure that 
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Photo 4: The unenhanced image of the star cluster M37 
appears on the right. On the left is the same image after the 
application of linear and logarithmic contrast enhancements. 


each pixel has a positive value. You then add this high-pass 
image back into the original to produce an image with the low- 
frequency characteristics of the original, but with increased 
sharpness of detail (see photo 2). 

Ferret's Magnify subroutine enlarges a portion of an image 
by a factor of 2. A half-size frame, positioned by the cursor- 
control keys, selects the portion to be magnified. Each pixel 
within the frame is translated into a 2- by 2-pixel block in the 
resulting image (see photo 3). You canrepeatthis magnification 
asoftenas you wish, and you can enlarge a single pixel to fill the 
entire screen. Use of the Magnify subroutine is often followed 
by a smoothing function such as the pixel-averaging subroutine, 
which helps reduce the blocky appearance of the magnified 
pixels. 


Image Display 

The CCD imager I use is a black-and-white device; that is, it 
records the intensity of light but cannot distinguish between 
colors. The display format that most closely matches this is the 
gray-scale display that represents bright portions of the image as 
white, dark portions as black, and intermediate values as vary- 
ing degrees of gray. The picture looks quite natural if you are 
used to viewing a black-and-white television. 

The eye can often resolve faint detail better in the negative 
version of an image than in the positive. You can achieve this 
readily in a 12-bit system by subtracting each pixel value from 
4095; the result is equivalent to a photographic negative. Alter- 
natively, you can reverse the display representation so that large 
pixel values are displayed as dark areas and small ones as light 
areas. 

А color display can represent intensity by a variety of color 
schemes even though the original image contains no color infor- 
mation. The added dimension of color helps you distinguish be- 
tween subtle brightness changes that are difficult to see in 
shades of gray. Ferret's Spectrum subroutine assigns violets 
and blues to the brightest portions of the image, reds to the dark- 
est, and greens, yellows, and oranges to the intermediate values. 

continued 
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FERRET 


This “false color" scheme is especially useful when determin- 
ing the upper and lower limits for the contrast-enhancement 
function (see photo 4). 

If the brightness variations within an image are very gradual, 
even Spectrum's colors are inadequate. The Contour subrou- 
tine represents the 16 darkest pixel values as 16 distinctive 
colors. This sequence of colors repeats for the next brightest 
pixel values, and so on. The result is rainbow-like bands of color 
that trace the isophotes, or regions of equal intensity (see photo 
1d). When you use Contour's colors, brightness variations as 
small as one part in 256 become readily apparent. 


Image Analysis 

The two fundamental characteristics of any pixel in an image are 
position and intensity. Although knowing a screen position is 
useful if you are mapping bad pixels, it is also helpful tohave the 
computer convert these values to others that bear a relationship 


Photo 5: The Andromeda galaxy is on the right. On the left 
is a graph of intensities for pixels lying on a vertical line 
through the center of the galaxy. 


Photo 6a: The planetary nebula M27 lies in the star-rich 
Milky Way. The dimmest stars in this 2-minute exposure are 
some 4000 times dimmer than the naked eye can detect. 
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tothe object spacethat the image represents. Dimensional mea- 
surements of astronomical objects are often made in terms of the 
angular units of degrees, minutes, and seconds of arc. А degree 
is 1/360 full circle, a minute of arc equals 1/60 degree, and a 
second of arc is 1/60 minute. The image scale of the raw images 
obtained with my present optical system is about 1000 by 1250 
arc seconds. 

A numeric display gives the x, y screen position, in pixels, of 
a cross-hair cursor that you can place at any position in an 
image. You can also make a second cursor active and place it 
anywhere in the image. The separation between the two cursors 
is displayed numerically in seconds of arc (see photo 5). 

You measure pixel intensity by using an active cursor. The 
value of the pixel at the center of the cross hair is displayed in the 
decimal representation of the full 12-bit pixel value; my graph- 
ics screen displays only 8 bits of intensity. In addition, the 
Graph function displays a graph showing the pixel values versus 
vertical-image position for those pixels lying on the vertical line 
chosen by the cross-hair cursor. Actually, the system tilts the 
graph on its side, writes it into an image buffer, and displays it 
as if it were a sky image. You can then use the position cursors 
to read numeric values from any point on the graph. 

A similar function draws many of these graphs but stacks 
them up on top of one another in the output image. This function 
color-codes the height of points on the graphs. In gray scale, the 
high points are drawn in white, the lows in black, and intermedi- 
ate points are shades of gray. If you take care not to overwrite 
previously drawn points, the appearance of a three-dimensional 
surface builds up where stars appear as tall spikes, and diffuse 
Objects resemble hills on a plain. (See the striking difference 
between an ordinary exposure of a nebula in photo 6a and a 
three-dimensional enhancement of the same image in photo 6b.) 

The Groups subroutine is intended to run with Ferret in an 
automatic mode for the automated mapping of the night sky. 
Groups finds and characterizes groups of pixels corresponding 
to objects within an image (see photo 7). 

If a pixel's value is above a limiting threshold value, the pixel 
is assigned a group number. If any adjacent pixel already has a 
group number, this pixel becomes part of the established group, 
and its position and value update the group position and inten- 
sity. If no adjacent pixels are members of a group, this pixel 

continued 


Photo 6b: M27 in three dimensions appears to be 
surrounded by a forest of stars. 


FERRET 


Photo 7: The enhanced image of the star cluster M 37 is on 
the right. The Groups subroutine assigns to an appropriate 
group each star in the cluster that has a pixel value 
exceeding a certain threshold value. Then the subroutine 
assigns each group a number for color coding as the groups 
are plotted on the left. The bottom of each image has been 
clipped because of high noise levels in this area. 


becomes the first member of a new group. The program inter- 
prets each group to be a single astronomical object, even though 
it might be made up of many actual objects that overlap in the 
sky. Data stored for each object reflects its position, area, and 
integrated brightness. 

The Groups subroutine aids in finding diffuse objects by 
comparing them to a catalog of objects of known position, area, 
and brightness. Then it creates a report of significant discrepan- 
cies—representing such diverse objects as supernovas in galax- 
ies other than our own, variations in the light output of clusters 
and nebulas in our own galaxy, or comets in the neighborhood 
of the sun. 


А New Age for Astronomy 

While objects such as supernovas and comets are often found by 
chance on photographs made by large observatories, many are 
still discovered by amateur astronomers who put in long, patient 
hours peering through telescopes and binoculars. However, the 
age of visual discovery in astronomy is drawing to a close as 
electronic light detectors and digital computers replace human 
Observers. 

Inexpensive computers with impressive graphics capabilities 
and large memories are now readily available. CCD imagers 
will become common as more manufacturers begin to include 
them in video and still cameras. The astronomical systems built 
from them will cover more sky and record dimmer objects with 
greater precision than a human observer. 8i 


FOR FURTHER READING 

Castleman, Kenneth К. Digital Image Processing. Englewood 
Cliffs, NJ: Prentice-Hall, 1979. 

Green, William B. Digital Image Processing. New York: Van Nos- 
trand Reinhold, 1982. 

Niblack, Wayne. An Introduction to Digital Image Processing. 
Englewood Cliffs, NJ: Prentice-Hall, 1986. 
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үт LX Managing Your Hard Disk 


Nobody ever said programming 


PCs was supposed to be easy. 
But does it have to be tedi- 
ous and time-consuming, too? 

Not any more. 

Not since the arrival of 
the remarkable new program 
in the lower right-hand corner. 

Which is designed to save 
you most of the time you're 
currently spending searching 
throughthe books andmanuals 
on the shelf above. 

The Norton On-Line Pro- 
grammer’s Guides are a quar- 
tet of pop-up reference 
packages that do the same 
things in four different 


1 es. 
Each package consists of 


two parts: A memory-resident instant 
access program. And a comprehensive, 
cross-referenced database crammed 
with just about everything you need to 
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Instant Access Program 

= Memory-resident—uses just 71K. 

u Full-screen or moveable half-scrcen 
view, with pull-down menus. 

a Auto lookup and searching. 

т Tools for compiling your own databases. 


ASSEMBLY (600K of data) 


m DOS Service Calls: All INT 21h services, 


interrupts,error codes, FCB and PSP 
fields,standard handles and more. 

ш ROM BIOS Calls: All ROM calls plus low 
RAM usage. 


m Instruction Set: All 8088/86 instructions, 


addressing modes, flags, bytes per 
instruction,clock cycles and more. 

= MASM: Pseudo-ops and assembler 
directives. 


u Tables: ASCII chart, line-drawing charts, 


keyboard scan codes and more. 


BASIC (270K each database) 
ш [RM BASICA, Microsoft QuickB ASIC 
and TurboBASIC. 
8 Statements and Functions: Describes all 
statements and built-in library functions. 


Designed for the IBM“ PC, PC-AT and DOS compatibles. Available at most software 


, know to program in your 
favorite language. 


" GUIDES DATA 


в Tables: Line-drawing characters, ASCII 
chart, keyboard codes, error codes, 
operators, etc. 


C (600K each database) 

а Microsoft C and Turbo C: Describes 
language, including statements, 
operators, data types and structures. 

и Library Functions: Detailed 
descriptions of all functions, from 
abort () ta write (). 

8 Preprocessor Directives: Describes 
commands, usage and syntax. 

a Tables: ASCII Hard fine-drawing 
characters, keyboard codes, error codes, 
operators, etc. 


PASCAL—Turbo (360K of data) 

@ Language: Describes statements, 
syntax, operators, data types and 
records. 

и Library: Describes the library 

rocedures and functions. 

а fables: ASCII chart, line-drawing 

characters, keyboard codes, error codes, 

reserved words,etc. 


(If you don't believe us, you might want 
to take a moment or two to examine the 
data box you just passed.) 

You сап, of course, find most of this 


information in the books and manuals 
on our shelf. 

But Peter Norton— whos written a 
few books himself— figured you'd rather 
have it on your screen. 

In seconds. 

In either full-screen or moveable half- 


А Guides reference summary 
screen (shown in blue) pops upon 
topof the program you're working 
on (shown in green). 


screen mode. 

Popping up right next to your work. 
Right where you need it. 

This, youre probably thinking, is pre- 
cisely the kind of thinking that pro- 
duced the classic Norton Utilities. 

And youre right. 

But even Peter Norton can't think of 


Summary data expands on 
command into extensive detail. 
And you can select from a wide 

variety of information. 


o tool 


al labor. 


everything. 

Which is why there's a built-in com- 
piler for creating databases of your own. 

And why all Guides databases are 
compatible with the instant access pro- 
gram in your original package. 

So you can add morelanguages without 
spending a lot 
more money. 

‘To get 
more informa- 
tion, call your 
dealer Or 
call Peter 
Norton at 
1-800-451- 
0303 Ext. 40. 

And ask 
for some 
guidance. 


Peter Nortwn- 


COMPUTING 


dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd. #186, Santa Monica, СА 90403. 213-453-2361. Fax 213-453-6398, MCI Mail: PNCI ©1987 Peter Norton Computing 
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Announcing BY [E's 


g BYTE subscription brings 
you a complete menu of the latest 
in microcomputer technology every 
30 days. The kind of broad-based 
objective coverage you read in 
every issue. In addition, your 
subscription carries a wealth of 
other benefits. Check the check 
list: 


BONUSES 


vj Annual Separate Issues: In 
addition to BYTE's 12 monthly 
issues, subscribers also receive 
our annual IBM РС issue free 
of charge, as well as any other 
annual issues BYTE may 
produce. 


(VÍ BYTE Deck: Subscribers 
receive five BYTE postcard 
deck mailings each year—a 
direct response system for you 
to obtain information on 
advertised products through 
return mail. 


vj Reader Service: For information 
on products advertised in 
BYTE, circle the numbers on 
the Reader Service card 
enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
it in the mail and we'll get 
your inquiries to the advertisers. 


Уј TIPS: BYTE' Telephone 
Inquiry System is available to 
subscribers who need fast 
response. After obtaining your 
Subscriber I.D. Card, dial TIPS 
and enter your inquiries. You'll 
save as much as ten days over 
the response to Reader Service 
cards. 


iV] BYTE’s BOMB: BYTE's 
Ongoing Monitor Box is your 


Program 


Number 
Crunching 


direct line to the editor's desk. 
Each month, you can rate the 
articles via the Reader Service 
card. Your feedback helps us 
keep up to date on your 
information needs. 


v) Subscription Service: If you 
have a problem with, or a 
question about, your subscrip- 
tion, you may phone us during 
regular business hours (Eastern 
time) at our toll-free number: 
1-800-423-8912 (in N.J., 
201-981-1963). You can also use 
Subscription Service to obtain 
back issues and editorial indexes. 


PAID SERVICES 


vj BI X: BY TE's Information 

Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 
sign up is a microcomputer, a 
modem, and telecomm soft- 
ware. For further information 
and cost call 1-800-227-BY TE. 


New Subscriber Benefits 


vi Program Listings: Listings of 
programs that accompany 
BYTE articles are now avail- 
able on BIX, on disks or in 
quarterly printed supplements 
(see reply cards in this issue for 
cost information), or call 
1-800-258-5485. 


Vj Microform: BYTE is available 
in microform from University 
Microfilm International in the 
U.S. and Europe. See Contents 
page for cost information. 


DISCOUNTS 


ivi 13 issues instead of 12 if you 
send payment with subscription 
order. 


М One-year subscription at $22 
(5096 off cover price). 


vi Two-year subscription at $40. 
М Three-year subscription at $58. 


[VÍ One-year group subscription for 
ten or more at $18.50 each. 
(Call or write for details.) 


TOLL-FREE NUMBERS FOR 
YOUR CONVENIENCE: - 


Subscriptions & Back Issues: 
1-800-423-8912 (in N.J., 
201-981-1963) 

BIX: 1-800-227-BYTE 


Program Listings Orders: 
1-800-258-5485 


And... welcome to 
BYTE country! 
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THE SMALL SYSTEMS JOURNAL 


Robert Miller and Francis Reddy 


Mapping the World 


in Pascal 


A cartographic sampler: Five Pascal 
mapping routines that give you the 
power to change the face of the earth 
C night sky. They invented the first map projections 
and established the rules for transferring the fea- 
tures on a sphere to a flat sheet. We, however, have a distinct ad- 
vantage over these original cartographers, for computers can 
quickly solve the equations that govern map projections. 
The five mapping routines we will discuss here represent a 
cartographic sampler. We've included two of the simplest pro- 
jections (the Equidistant Cylindrical and the Sinusoidal), two of 


the most familiar (the Mercator and the Orthographic), and one 
commonly used in various scientific circles (the Hammer). 


| artography is the science of making maps. It 
| originated 2,000 years ago whenthe astronomers 
of ancient Greece and Egypt began charting the 


Picturing the Earth 

Cartography has been described as “the effective compromise be- 
tween all sorts of errors so that none is too objectionable." The 
Earth is round; maps are flat. This isn't a problem if you're inter- 
ested in only a very small part of Earth's surface, but the larger the 
area you want to display, the more the sphere matters. À mundane 
example: It's easy to press a small section of orange peel flat. But 
when the piece is half the size of the orange, it tears and warps. 

Different map projections tear and warpthe Earth's "skin" in 
different ways. You can choose a projection that shows direc- 
tions accurately, but it will alter sizes. Another might show 
areas correctly, but at the cost of distorted shapes. There is no 
all-around “best” map projection. Like any other tool, each has 
its special purpose. 

Before discussing the projections themselves, let's briefly de- 
scribe the way cartographers define locations. They identify 
points on our planet through a network of longitude and latitude 
lines (called a graticule) superimposed on Earth's surface. 

Latitude lines, or parallels, are circles surrounding the globe 
on planes parallel to the equator. Longitude lines, or meridians, 
run from the equator and converge at both poles, crossing each 
parallel at right angles. 

Unlike latitude lines, which use the equator and the poles as 
natural references, there's no obvious starting point for meridi- 
ans. In 1884, the meridian running through the observatory in 
Greenwich, England, was arbitrarily chosen as the prime me- 
ridian (longitude line 0?). By convention, latitudes north of the 
equator are positive, while those south of the equator are nega- 
tive. Longitudes east of the prime meridian are positive, but 
those west of that line are negative. 

Mapmakers need one more bit of information—the shape of 


the Earth. Because our planet bulges at its equator and is some- 
what flattened at its poles, the Earth is really anoblate spheroid, 
not a sphere. Its pole-to-pole diameter differs from that at its 
equator by less than one part in 300, but this is an important 
distinction for accurate maps. The difference is negligible on 
small-scale maps (such as those found in commercial atlases), 
and these procedures assume a spherical Earth. 


The Groundwork 

We implemented the five mapping routines along with their sup- 
port functions in Turbo Pascal version 3.0 in a file named 
CARTOG.PAS. The code should be easily transportable to 
other Pascal implementations. Also, there's an awful lot of 
number crunching involved, and a math coprocessor chip 
speeds things up in a big way. 

CARTOG. PAS generates coordinate grids as well as coastline 
data, but the entire program is too long to list here (about 12K 
bytes). We will discuss in detail only the procedures used to con- 
vert longitudes and latitudes stored in the WORLD.DAT data 
file into the х,у coordinates of your computer screen. The vari- 
ables Lambda and Phi correspond to longitude and latitude, 
respectively. Then we will present the procedure that imple- 
ments each mapping projection. 

[Editor's note: CARTOG.PAS in its entirety, and CPLOT.PAS, 
a program for sending the output to a Hewlett Packard 7475 plot- 
ter, are available on BIX, on BYTEnet, on disk, and in the Quar- 
terly Listings Supplement. See "Program Listings " in the table of 
contents. To "find" source code in the Listings areas on BIX and 
BYTEnet, search by article title, author, or issue date. Some ar- 
chived files may contain numerous listings for a single article. A 
description of the file also accompanies each entr y. The data file 
WORLD. DAT is available only on disk, on BYTEnet, and on 
BIX, since it is not an ASCII file.) 

To use the mapping procedures, we first defined a few con- 
stants and functions that aren't available in Turbo Pascal. Most 
of the constants are obvious: Sqrt2 is the square root of two, 
Half Pi is т divided by two, TwoPi is т times two, and we list т 
itself for completeness. Radian is used to convert angles mea- 
sured in degrees to their equivalents in radian measure. 
RadianDiviOO is equal to т/180/100 and is used to convert the 
coastline data in WORLD.DAT to radians. The constant Not- 
Visible is a flag that is set when a point cannot be plotted on 
the map. Xcenter and Ycenter define thecenter of the graphics 
screen, Aspect represents the screen aspect ratio, and R is the 
radius of the scaled-down globe used to generate the map. To 
present full-screen maps on graphics boards other than the 

А continued 
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Francis Reddy is a technical writer for the Milwaukee Public 
Museum. You can reach both authors through the museum 's 
Education Dept. , 800 West Wells, Milwaukee, WI 53233. 


DECEMBER 1987 BYTE 329 


MAPPING THE WORLD 


Figure 1: Equidistant Cylindrical projection is easy to implement, but it distorts both the shape and the area of land masses. 


CGA, see the text box “Scaling to a Graphics Board." 

Now for the functions. ArcSin and ArcCos are inverse sine 
and inverse cosine, respectively, and return the angle whose 
sine or cosine is passed into the function. (The inverse tangent, 
ArcTan, is supplied by Turbo Pascal.) ArcTanH is the inverse 
hyperbolic tangent and is used only by procedure Mercator. 
Function Meridian returns the difference between the current 
longitude passed to it (called Lambda) and the central longitude 
of the map (LambdaO). This difference (called DelLam) is ad- 
justed if it falls beyond the range of + 180? and — 180° (7 radi- 
ans) by adding or subtracting 360° (TwoP i). Meridian is used by 
all projection procedures. 

Finally, a word aboutthe data file. We compiledthe program 
WORLD.DAT from two government-produced world maps. 
For Antarctica, we used a polar view from the U.S. Geological 
Survey's 1-to-40,000,000 “World Outline Мар”; all else was 
taken from the Defense Mapping Agency's "The World," 
which is also available through the USGS. The resulting binary 
file, which consists of about 6,000 latitude/longitude pairs, pro- 
vides a nice low-resolution view of the world. 

We chose a Pascal binary file format for WORLD.DAT. The 
first 2 bytes of each record are a two-letter ASCII code: LS 
means to draw line strings, beginning with the data point in this 
record, and connect all subsequent points with records contain- 
ing an S code. Each record contains one data point consisting of 
a longitude/latitude pair. 

The longitudes and latitudes are stored as a 16-bit integer rep- 
resenting hundredths of a degree. Coordinates south of the 
equator and those west of Greenwich are considered negative. 
This scheme produces a relatively compact data file giving an 
adequate resolution of data points (better than 1 mile on the 
ground) for this purpose. 

We have subsequently obtained both medium- and high-reso- 
lution coastline databases from the Goddard Space Flight Cen- 
ter in Greenbelt, Maryland. The smaller file contains about 
15,000 points, and the larger one holds about 95,000 points, 
including international boundaries. The data is in a format com- 
patible with CARTOG. PAS апа is available from the authors for 
a copying/handling charge of $15. 
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The Easy Maps 
Perhaps the simplest map projection is the Equidistant Cylindri- 
cal (see figure 1). Imagine a globe tucked inside a cylinder so 
that only the equator touches the sides. That's the basic idea 
behind this and all other so-called “cylindrical” projections. 
“Graph paper” may be the best way to describe the Equidis- 
tant Cylindrical. In this projection's simplest form, the equator 
is chosen to be the standard parallel, called Phii. This means 
that the equator is the only latitude displayed true to scale and 
without distortion. If meridians and parallels are equally 
spaced, the result is a grid of tiny squares twice as long as it is 
wide. 


Features of Equidistant Cylindrical include: 

è [t preserves neither shapes nor areas; 

e Poles are shown as lines; 

* Meridians and parallels are equidistant (straight lines inter- 
secting at right angles); 

e [tis easy to compute. 


PROCEDURE EquiCyl(Lambda, Lambda0, Phi, Phil, 
s R : REAL; VAR X, Y : REAL); 

( For R21: -Pi<=X<=Pi, -Р1/2<-Ү<-Рі/2. ) 
BEGIN 

Lambda := Meridian(Lambda, Lambda0); 

X := R * Lambda * COS (Phil); 

Y := R * Phi; 
END; ( EquiCyl. ) 


Interesting things happen if you choose a standard parallel other 
than the equator (Phil <> 0). The whole map becomes com- 
pressed in the east-west direction. In this case, there are two 
standard parallels: Phii and -Рһ11. Recall that one of the fea- 
tures of the Earth's graticule is that meridians converge north 
and south of the equator. Meridians don't converge on the Equi- 
distant Cylindrical (or on the Mercator). So, if the equator rep- 
resents the map's standard parallel, all the other parallels are 
longer than they should be. This is most obvious at the poles, 
which should be represented as points. 
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With Phi1 = 0, all parallels are forced to be the same length as 
the longest one on the globe—the equator. With a standard par- 
allel other than the equator, Phil and -Phil become the lati- 
tudes displayed true to scale. All the parallels between Phii and 
—Phi1 are then smaller than they should be; those beyond them, 
larger. This reduces the map's east-west dimensions, and the 
scale is now closer to being true over a larger portion of the 
map. Features between the standard latitudes are slightly 
smaller than they should be, and features beyond the standard 
parallels are scaled slightly larger. Changing the standard paral- 
lel also helps control distortion in the north-south direction—it 
keeps the map's scale closer to being true over alarger areathan 
if you just used the equator. 

All in all, the Equidistant Cylindrical projection is not a very 
good choice for displaying geographic data. It preserves neither 
area nor shape and is best used when distortions are less impor- 
tant than just getting the data on-screen as quickly as possible. 

The Sinusoidal projection (see figure 2) is more useful and 
only slightly more complex. Developed in the sixteenth cen- 
tury, the Sinusoidal is an equal-area projection; that is, it shows 
areas correctly and exhibits no distortion along the equator and 
central meridian. Distortion becomes pronounced at the outer 
meridians, extreme near the poles. Latitude lines are straight, 
parallel, and equally spaced. The central meridian is a straight 
line and crosses all parallels at right angles; other meridians 
form curves, their curvature increasing with greater distance 
from the map's center. You'll usually see the Sinusoidal used 
for world maps, often іп an “interrupted” form. In this case, the 
world is broken into sections, each with its own central merid- 
ian. Some atlases also use the Sinusoidal for South America, 
Africa, and the central Pacific. 


Features of Sinusoidal include: 

• [t shows area correctly but distorts shape, especially in polar 
regions; 

e Central meridian is straight, all others are sinusoidal curves; 
* Parallels are equally spaced straight lines; 

e It is easy to compute. 


PROCEDURE Sinusoidal (Lambda, Lambda0O, Phi, R: 
REAL; VAR X, Y : REAL); 

( For R=]: -Pi<=X<=Pi апа -Р1/2<-Ү<-Рі/2. } 
BEGIN 

Lambda := Meridian(Lambda, LambdaQ); 

X := R * Cos(Phi) * Lambda ; 

Y := R * Phi; 
END; ( Sinusoidal. ) 


Best-Known Projections 

The Mercator map projection (see figure 3) is unquestionably 
the most familiar. In fact, it may be the only projection many 
students see. This is unfortunate, since the Mercator greatly dis- 
torts areas of large north-south extent. Which is bigger: Green- 
land or South America? If you're not at all sure, part of the 
blame rests with the Mercator projection. Greenland is only 
one-eighth the size of South America. 

The map’s primary purpose is navigational. A ship or plane fol- 
lowing the same compass course will travel a straight line when 
plotted on a Mercator map. Gerhardus Mercator developed this 
projection in 1569 specifically as an aid to navigation. Mercator’s 
projection is classed as a cylindrical, and at first glance it looks 
much like the Equidistant Cylindrical. But look again. On a Mer- 
cator map, the poles cannot be shown because they lie at infinity, 
and the spacing between parallels increases with increasing dis- 
tance from the equator. A region at the 60th parallel plots twice as 
large as the same area at the equator. Moved to 80°, that same area 

continued 


Scaling to 
a Graphics Board 


he program CARTOG.PAS scales the maps in this arti- 

cle for CGA graphics. But what if you have an EGA or 
some other graphics card? To determine how to alter the 
graphics constants for your specific system, you must first 
examine the comment accompanying each of the mapping 
procedures. In procedure Sinusoidal, for example, the fol- 
lowing comment is the key for calculating the proper R to fill 
a given graphics screen: 


For R= 1: -Pi <= X <= Рі and -Pi/2 <= Y <= Pi/2. 


R represents the radius of the scaled-down globe from which 
the map is developed—it’s the radius of the globe at the scale 
of the map. To scale the maps to acomputer screen, you need 
to know the values returned by each map projection for a 
globe of unit radius. You also need to know the resolution of 
your screen and its aspect ratio—that is, the factor by which 
you need to divide the x-coordinate to compensate for non- 
square pixels. 

Let’s find R for displaying a full Sinusoidal map on the 
CGA. The map’s total range is 2т in x, тіп y. The map’s х- 
axis must fit within 640 pixels; the y-axis must fit within 200 
pixels. For the CGA, the aspect ratio is 2.4. So for x: 


R-(640/2P1)/2.42 42.4. 
And for y: 
R= 200/Pi = 63.6, 


because the smallest R controls; to fit a full Sinusoidal map 
on the CGA requires an R of 42.4, which we rounded to 40 in 
CARTOG.PAS. As it turned out, we could use this value for 
all the projections, so we defined it as a constant. 

If you don't know the aspect ratio of your system, just plot 
the Orthographic grid and plug in values until it forms a cir- 
cle. Depending on your system, you may also need a differ- 
ent aspect ratio to get proper screen dumps. 


Figure 2: Sinusoidal projection is easy to compute and preserves 
the relative area of land masses, but it distorts their shape. 
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becomes 33 times larger than at the equator! The Mercator main- 
tains the shapes of small areas at the cost of distorting sizes; the 
Equidistant Cylindrical preserves neither. 


Features of Mercator include: 

ФП preserves shape but distorts area, especially in polar 
regions; 

* Poles lie at infinity; 

* Meridiansare straight, equally spaced lines; 

* Parallels are straight lines spaced unequally; 

* Meridians and parallels intersect at right angles. 


PROCEDURE Mercator (Lambda, Lambda0, Phi, R: 
REAL; VAR X, Y : REAL); 
( For R21: -Pi<=X<=Pi, -Pi/2«-Y«-Pi/2. ) 
CONST MaxLat : REAL = 1.397; ( 80 degrees. ) 
( REAL = 1.483; 85 degrees. ) 
BEGIN 
IF ABS(Phi) < MaxLat THEN 
BEGIN 
Lambda :- Meridian(Lambda, Lambda0); 
X := К * Lambda; 
Y := R * ArcTanH(SIN (Phi)); 
END 
ELSE X := NotVisible; 
END; ( Mercator. ) 
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Figure 3: The Mercator mapping projection is one of the most widely known and is responsible for the confusion as to whether 
Greenland is bigger than South America. While it preserves the shape of coastlines, it distorts the area. 


As latitudes and longitudes are passed into the procedure, the 
values are tested to see if they fall within -MaxLat and +MaxLat. 
Placing a limit around 80? or 85? gets all major arctic landforms 
on the map; most of Antarctica passes the test as well. But since 
distortion is pretty severe at high latitudes, you may wantto try a 
lower cutoff value. 

Note that procedure Mercator is nestled within an IF state- 
ment. The loop that generates the graticule for these projec- 
tions produces values for Phi ranging from —90? to 90*. When 
Phi reaches MaxLat, the x-coordinate is set to NotVisible 
(2327617). 

This flag tells the "drawing pen" to lift off the screen. Since 
the Mercator projection cannot show extremely high latitudes, 
you must set the "pen up" flag when the latitude reaches 
Maxlat. 

Figure 4 shows an Orthographic projection of the world. This 
map looks very much like a globe. It is the least useful map for 
making measurements because of the extreme distortion near its 
edges—in fact, the center of the map is the only point without 
distortion. Unlike the other projections mentioned here, the 
Orthographic plots only one hemisphere on a single map. It is 
generally reserved for pictorial views, such as for index maps 
in an atlas. 

continued 


UPGRADE 
PROFORT TO 
RM/FORTRAN 2.4 


OK, PROFORT users, you've got 

some catching up to do. And RM/ 

n ™ 2.415 the best way to 
oit. 

That's because RM/FORTRAN 
2.4 is the latest version of the 
original RM/FORTRAN sold by 
IBM as “IBM PC Professional 
FORTRAN by Ryan-McFarland?’ 
So even with all the extras and 
upgrades, RM/FORTRAN 2.4 
is still 100% source code compatible 
with your existing PROFORT 
applications. 

The biggest improvement — 
the addition of a real power-user’s development 
environment called RM/FORTE. This totally 
interactive set of development tools includes a 
Source Code Project Manager, an Editor with 
Diagnostic Locator, a “Make” facility, Split 
Sereen Debugging, and a Syntax Checker. It 
does the grunt work so you can spend more 
time programming—less time on file prepa- 
ration, housekeeping and moving between 
development tasks. 

Feel the need for speed? Your programs can Ё 
execute 45 percent faster than with PROFORT. 
And RM/FORTRAN 2.4 has nice extras like 
VAX, VS and FORTRAN-66 extensions; 
coprocessor emulation; a convenient Microsoft- Т 
compatible C interface; and for PS/2 users, it’s { 
available on 3.5-inch diskette. 

The eost to PROFORT users is just $195, plus B 


| |! 


Circle 333 on Reader Service Card (Dealers: 334) 


с; 


; 


shipping and handling for a 
LIMITED TIME ONLY. To get 
E | this special price, you must 
include your PROFORT disk- 
ette with the order. VISA, 
MasterCard or check are 
accepted. 
Join the PROFORTunate 
who have traded up to RM/ 
FORTRAN 2.4. To order call 
213-541-4828. 
Or send in 


“= 
Г\ 


- . the eoupon. S —]—- "zm 
Austec Inc. amm mmm 
Incorporating Ryan-McFarland — amm mmm. 
609 Deep Valley Drive — 


Rolling Hills Estates, CA 90274 
Г] Send me RM/FORTRAN 2.4, BYL 
Г] Send more details. 
Name 
Company 
Street 


City State ZIP 
[]VISA О MasterCard (О Check 

VISA/MC € Exp. Date 
Signature 


Total Cost $195. + Shipping + Sales Tax* = $ 


Add $10. for U.S./Canada shipments. 
Add $50. for shipments outside U.S./Canada 
* California residents only add 6.5% Sales Tax 


DECEMBER 1987 * BY TE 333 


MAPPING THE WORLD 


Figure 4: Orthographic projection displays only one 
hemisphere at a time. The center of the map is the only point 
without distortion. 


Figure 5: The Hammer is another equal-area projection. It is 
more realistic than the Sinusoidal, but its curved parallels and 
meridians make it more difficult to construct. 


Features of Orthographic include: 

e It shows perspective projection from infinite distance; 

е [t can show only one hemisphere at a time; 

* Great distortion along the edge of the visible hemisphere; 

е Azimuthal — directions from the map center to every other 
point on the map are shown correctly. 


PROCEDURE Orthographic(Lambda, Lambda0, Phi, 


Phil, R: REAL; VAR X, Y : REAL); 
{ For R= 1, -2 <= X, Y <= 2. ) 
VAR CosC, CosL, SinPhil, CosPhil, SinPhi, 
CosPhi, R2 : REAL; 
BEGIN 
Lambda :=Meridian (Lambda, Lambda0); 
R2:=R+R; 
CosPhil:=COS (Phil); SinPhil:=SIN(Phil); 
CosPhi :=COS(Phi); SinPhi:= SIN(Phi); 
CosL :=COS (Lambda) *CosPhi; 


CosC :=SinPhil * SinPhi + CosPhil * CosL; 
IF CosC >= 0 THEN BEGIN 
X:=R2 * CosPhi * SIN (Lambda); 
Y:-R2 * (CosPhil*SinPhi - SinPhil*CosL); 
END ELSE X:=NotVisible; 
END; ( Orthographic. } 


Procedure Orthographic contains a graphics flag similar to the 
one in Mercator. In this case, however, the problem is to deter- 
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mine whether or noteach point is visible from the viewing loca- 
tion (central meridian and standard parallel) you choose. The 
Orthographic presents the Earth as seen from space. Each point 
coming into the procedure is first tested to see if it lies over the 
horizon. For each Phi, Lambda pair, the procedure first deter- 
mines the value of CosC. Any point with an angular distance 
from the map center greater than 90 ° (CosC < 0) is over the hori- 
zon and cannot be plotted. If CosC is 0 or positive, the point lies 
within the hemisphere being plotted and passes the test. Other- 
wise, the point 1s discarded and x is set to NotVisible. 


The Hammer Projection 

Figure 5 shows a Hammer projection of the world. A German 
professor of surveying developed this equal-area projection in 
the late nineteenth century. It looks more realistic than the other 
equal-area projection discussed here, the Sinusoidal, but this re- 
alism comes at a price. Hammer's projection has curved paral- 
lels and curved meridians, a feature that makes it somewhat 
more difficult to construct. Of course, it's a good choice for 
displaying global distributions because it shows the whole world 
at a glance. Climatic data, the movement of continents, the dis- 
tribution of astronomical objects—all have been plotted on this 
projection in recent science journals. 


Features of Hammer include: 

* Equal area; 

е Equator and central meridian are straight lines; 

* Curvature of meridians increase as the distance from the cen- 
tral meridian increases; 

е Curvature of parallels increases with increasing distance from 
the Equator. 


PROCEDURE Hammer (Lambda, Lambda0, Phi, R: 
REAL; VAR X, Y : REAL); 
( For R = 1: -2*SQRT(2) <= X «-22*SQRT (2) 
and - SQRT(2) <= Y <= SQRT (2). ) 
VAR K, CosPhi, HalfLambda : REAL; 
BEGIN 
HalfLambda :- 
0.5 * Meridian(Lambda, 
CosPhi:zCOS (Phi); 
К := R * SQRT2 / 
SORT(1 * CosPhi * COS(HalfLambda)); 
X : 2 * К * CosPhi * (SIN(HalfLambda)); 
Y := K ж SIN(Phi); 
D; ( Hammer. ) 


Lambda 0) ; 


EN 


The World in Your Hands 

The best way to discover the properties of map projections is to 
make maps. These routines give you a head start in combining 
cartography with your own applications. You might even want 
to modify the map procedures and create a weird custom projec- 
tion. You now have the power to manipulate the earth's sur- 
face—surely one of cartography's most appealing aspects. @ 
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5В180-М0020 Turbo Modula 2 w/Graphix Toolbox 5 89.00 
SB180-CASE Four half height 5747 dnve enclosure $197.00 
wipenzer supply. mouming brackets and 
hardwarefor the 58180 or SBiBoPX 
SB1BO-CABLE Set of 4 cables including power, term, 5 ?9.00 


disk and print 


BCC22 5249.00 
_Term:Mite Smart Terminal | MM 


Why pay #500 or more fora smart irerminal? The TERM-MITE ST ollers 9o айо? the 
following on a single board for less than ' the price 


* 11 Graphic charaaers 
2 198 displayable characters = 25thline rceerse vide o status display 
® 24 hnes x BO characters s 21 escape lunctions 
a Separate transmit & receiver baud а 14 control luncilons 
ratestt 10-19,200bps) в Direcily drives composite video or 
€ CRT refresh at 50-60 Hz pisi sync monitor 
e Supporis scanned and encoded » All functonsare farmware 
keyboards controlled Source code available 


EDITING FEATURES typeover.clear 10 screen to space or nul, erase 10 end of 
page. erase to end of line. absolute cursor addressing. 
VIDEO ATTRIBUTES reverse video, halt intensity, double herghi. double wrth. 
underlined. blinking and blank characters 
BUS CONFIGURATION MICROMINT BCC companble о: no bus connection 
меене for stand-alone operation with parallel 
yboard. 


TERM-MITE Smál i Terminal boord 
PARALLEL Encoded ASCH KEYBOARD 
piugs directly into TERM -MITE 


е Dimensions 47 хб 


BCC22 
BCC22K 


$249.00 
$ 79.00 


BCC52 — $199.00 = Æ 


BASIC 52 Computer Controller 


The MICROMINT BCC52 Computer/ 
Controller is a standalone single board 
microcomputer which needs only a 
power Supply and terminal to become а 
complete sysiem programmable in 
BASIC or machine language Тһе 
BCC52 uses the Intel &05gATH-BASIC 
microprocessor which contains a ROM 
resident aK byte lloatlng point BASIC 
interpreter It contanssochers for up 
to 48K bytesof RAM/EPROM an 
"mitelligent" 2764/128 EPROM pro- 
grammer. 3 parallel ports a serial 
terminal port wth auto baud rate 
selection. a serat primer port 


BCC52* 

Basic-59 CompureriControWer 
$199.00 

OEM 100 QUANTITY PRICE 
$149.00 

BCC53 


Multi Funcuon Expansion Board w/k 
adds 6 portsand62K byres 5160.00 


“NOW AVAILABLE IN INDUSTRIAL TEMPERATURE RANGE — CALL FOR INFORMATION 


$139.00 


в Uses 28 single chip microcomputer 

е On board tiny basic Interpreter 

е доп board parallel ports & serial port 

е 6Interiupis(a external) 

е Just connect a CRT and write control 
programs in Basic 


е 6K Bytes ої РАМ от EPROM 
memory оп board 
M э Baud rates 110-9600 bps 
E е Pata and address bus available for 
d seKmemorgand |Ю expansion 
de Conumes only t.5«attsal +5, +12 
- 12 


wcen* 
BASIC System Controller 
117% de 


* NOW AVAILABLE ІН [INDUSTRIAL TEMPERATURE ВАМОЕ — CALL FOR INFORMATION 
$159.00 

The MICROMINT BCC40 POWER 170 Expansion Boar 
provides опгоћ control and monitoring of eigh E 
115-250 VAC or 5-A8VDC dentes Up to 16 | 


POWERI/O boards may be used in a system for a d 
1Gt8! of 64 inputs and 64 outputs й 


BCC40 


Power I/O Expansion Board 


BCC40 


POWER FO Expansion Board 
(with no power modules! 


$159.00 
with 5 Output Moxtules 

$249.99 A 
wnh 8 Input Моше» wu 

5229.99 

Tear $ 
LN 
"ы, 


BCC52 & ВССІ 


Software and Accessories 


BCC52-ROM A ROM A Utilities-BASIC extensions 5 49.95 
ВСС52-ВОМА/В ROM A and B Utilities 5100,00 
BASIC extensions and Assembler 
BCC52/41 ROM C Utllities-Recl Time Clock 5 5400 
апа Рошег О firmware 
BCC52-OK-CLK SMARTIME BCC52 Clock апа ROM C 5 69.00 
BCC52-BK-CLK SMARTIME ВСС 9 Clock wiak RAM and ROM C 5 79.00 
BCC53 Muth Function Exp Board w/OK = 5160,00 
adds 6 parts and 62K Byte 
BCCOB wnal VO Expansion Board 5149.00 
BCCOS RS-232 lo 20ma Converter 5 $5.00 
ВССІЗ 8 Pit. 8 channel A/D Boord $129.00 
BCC30 12 Bit, 16 channel АҢ) Board $197.00 
BCC25-4 4x20 [.CD Displag $159.00 
BCC25-8 8x40 LCD Display $229.00 
BCC22K Danse Enclosed ASCH d S 79.00 
MOTHER BOARDS - CARD GAGES- POWER SUPPLIES 
MB02 5 Slot mini-mother beard $ 69.00 
(not comparible wih C Car. ССО 
MBO8 8Siot full mother board 5 85.00 
(compatible wath CCo! /CCo2 
MB44 44 pin gold card edge connector 5 6.00 
CCOI io inch Card Cage tor one MBos 5 59.00 
CCO02 19 inch Card Cage for two «Boss $ 79.00 
UPS11 Universal Power Supply - b 34.00 
used for single board opplications 
SA @ 57. SA QD + 1727 and (А@ -5V 
0р505 Card Cage Power Supply - $ 79.00 
designed for a 2 or 5 board system 
1442 5V, ЗА @ +127. IA @ ~ 19V. 
UPS10 Месу Ош? Switching Рачу Suppls- 5 69.00 
used ior an entire BCC system 
55A @ 57. ТА @ + 197. SA @ — nV 
0р521 21 Volt programming Power Supply — S 49.00 


used for EPROM programming on the BCC52 
RIY +1 Th опы 


To order call 


1-800-635-3355 


for technical information 1-(203)-8 71-6170 
TELEX: 643331 


Micromint, Inc. 
4 Park Street 
Vernon, CT 06066 


Tom Jeffery 


Mimicking Mountains 


Modeling the curves and surfaces of 
coastlines, mountains, and wood 
grains requires fractal geometry 

M Nature’s roughness appears to be chaotic and 

random, but there is a pattern to the random- 
ness. A coastline, for example, is rough with bays, inlets, capes, 
and peninsulas. However, if you examine these features closely, 
you find that they are made up of smaller bays and peninsulas. 
While the smaller aspects are not identical to the larger ones, 
they have similar statistical properties, scaled down. Therefore, 
you could call coastlines statistically self-similar. 

Modeling complex curves and surfaces, such as coastlines, 
mountains, and wood grains, requires a more complex geome- 
try than the usual two- and three-dimensional variety. Fractal 
geometry, a term coined by Benoit Mandelbrot (see reference 1) 
describes figures with fractional dimensions; that is, figures 
whose effective dimensions exceed their topological dimen- 
sions. Fractals differ from ordinary geometrical shapes; they 
appear rough or fragmented, and this fragmentation exists at all 
scales. Thus, many fractals could also be called self-similar, 
although the precise definition of self-similarity is more restric- 
tive; I will use the term to mean that they are similar—either 
exactly or statistically—at any magnification. 

In fractals, the size of a particular feature at a given scale is 
proportional to that scale. In other words, for random fractal 
surfaces, the interval between two heights is a random Gaussian 
variable with a mean-square variance proportional to some frac- 


tional power of the distance between the two points. That is, the 
formula for random fractal surfaces is: 


an-made shapes may be smooth, rectilinear, 
and easy to model, but shapes in nature are 
more complex and richer in detail and texture. 


Avi[Z(x1,y1) — Z(x2,y2)?] = [x1 —x2} + (yl -y2Y]^, 


where Av stands for the average, Z is the surface defined by x 
and y, and Н is a fractional number between О and 1. 

H determines the surface's roughness. When H is close to 1, 
small-scale features make a small contribution, and the surface 
is relatively smooth. When Н is between ‘4 and 1, the surface 
shows the mixture of regularity and disorder that characterizes 
nature. In fact, the value of H for actual mountains is around 
0.8. When Н = 4, disorder takes over. Any straight-line path 
over the surface is a Gaussian random walk with intervals that 
are related only to the size of the step, not to previous values. 
When Н is less than !^, the intervals are inversely related to pre- 
vious values, and the surface is too chaotic to seem natural. 

Figure 1 shows three surfaces, constructed from the same 


random numbers, with different values of H—from 0.6, the 
roughest of the three, to 0.8, the smoothest. Changing H while 
using the same random numbers has been suggested as an ani- 
mation technique (see reference 2); in this case, you might use 
animation to represent erosion of the mountains. 


Constructing Random Fractal Surfaces 

The formula for a random fractal surface suggests a simple 
method of construction. The midpoint-displacement algorithm 
consists of adding random detail at successively smaller scales. 
Relating the size of the detail to the scale size by the formula 
ensures that the final surface approximates a fractal. 

You start by displacing the corners of a square cell a random 
distance up or down (see figure 2). Then you divide the cell into 
four smaller cells and perform the same corner displacement on 
each cell. The new cells are formed by connecting the midpoints 
of the edges of the old cell to the center point. The center point is 
the average of the four corners. Then you repeat the process re- 
cursively, finding the midpoints of the edges of the new cells 
and displacing them. 

This midpoint-displacement algorithm is associated with 
Fournier, Fussell, and Carpenter (see reference 2), who have 
used it in many computer graphics applications, including ani- 
mations. The algorithm has several attractions. The calculations 
involved are simple—only a few additions and multiplications. 
There are no transcendental functions, Fourier transforms, and 
so on. More important, you need to perform these calculations 
only once for each point, so the number of calculations is linear- 
ly related to the number of points (order = л). Once the height 
of a point is calculated, it is fixed. 

Although the algorithm is defined recursively, the program 
Frakffc.pas uses a simpler, recursive version. [Editor's note: 
The programs Frakffc.pas, Frakvoss.pas, Texture.pas, 
Map.pas, and 3-D.pas are available in Macintosh Pascal on 
BIX, on BYTEnet, on disk, and in the Quarterly Listings Supple- 
ment. See "Program Listings" in the table of contents. To 
"find " source code in the Listings areas on BIX and BYTEnet, 
search by article title, author, or issue date. Some archived files 
may contain numerous listings for a single article. A description 
of the file also accompanies each entry.\ In the recursive algo- 
rithm, the values for adjacent cells are calculated twice. This is 
not only wasteful, but it means that you must constrain the ran- 
dom numbers, or you will generate different values for the same 
point at different times. 

The surface is a square array, srf[0..size, 0..size]. The 
variable step is the scale size. It starts out equal to size, the max- 
imum index of the square array. The corners, (0, 0), (0, size), 

continued 
Tom Jeffery is a technical writing consultant for Hitachi 
Limited. He has a B.A. in physics from Dartmouth College. He 
can be reached at 26 Winnemay St., Natick, MA 01760. 
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(size, 0), and (size, size), are displaced by a Gaussian variable 
with 0 mean and unit variance times а step factor, which is 
step?" times 100, converted to an integer. You calculate the step 
factor logarithmically, since it includes a fractional exponent. The 
factor of 100 keeps small random numbers from being rounded off 
to 0, since Gaussian variables tend to cluster around 0. 

Then, the program begins iterating. For each iteration, step is 
divided in half, and the program stops when step = 1. (There- 
fore, it only approximates a fractal. An actual fractal would re- 
quire an infinite number of divisions.) Thus, size must be a 
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FFC-type fractal 
Randseed = 1000 


Figure 1: The ef fect of varying Н in the formula for random 
fractal surfaces. 


Figure 3: Finding new points in the calculations of the 
midpoint displacement. 
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power of 2 (I used a 64- by 64-pixel array). You calculate a step 
factor only once, proportional to the step size, and then add de- 
tails at the new scale, or step size. 

*For each row, the program calculates the midpoint between 
old points [row, (n X step)] and [row, ((n + 2) X step)] for n = 
Oto size — (2 X step), and displaces them by a random amount 
proportional to step. This will be the new point [row, ((n + 1) 
X step)]. Then the program determines the midpoints and dis- 
placements for the columns in the same way. Centers are calcu- 
lated between the rows and columns (see figures 3 and 4). 

After the surface has been calculated, the program stores it on 
disk. Since each of the surfaces generated by this algorithm con- 
tains 4225 points, they take a while to calculate. Save each one 
you generate. 


Ironing Out the Creases 

As simple as midpoint displacement may be, it has a flaw. Fig- 
ure 5 shows a wireframe representation of a fractal generated by 
this algorithm. Notice the creases. When a point is determined, 
it is fixed and can't be affected by future points. These become 
special points, with different statistics from the rest, leading to 
creases along grid lines. You can't solve this problem, a kind of 
discontinuity, by using more points or iterating further. It is in- 
herent inthe algorithm. 


continued 


Figure 2: Steps / and 2 of the midpoint-displacement 
algorithm. 


Midpoint > 


MM о 
Step 


Displacement 
proportional 
to Step?" 


Figure 4: Calculating the height of a new point by the 
midpoint-displacement method. 


microcomputer commuter. 


Scott Hunter, systems development manager, 
isn't the average commuter. When he arrives 
at his office today, he will issue purchase 
orders for micros and peripherals worth over 
$600,000. Scott is upgrading his company's 
PC equipment to speed communications 
between the field offices and headquarters. 
His company knows that Scott will select the 
most efficient, cost-effective and reliable 
models available. He is a **Power User"! of 
micros at work and at home. 


To keep his edge as a microcomputer expert, 
Scott reads BYTE, the authoritative micro 
technology magazine for the **Power 
Reader." BYTE readers have tremendous 
clout when it comes to micro-related 
purchases where they work. During the next 


12 months, BYTE subscribers with technical 
titles like Scott's will buy or influence their 
companies’ average purchases of $710,097 
for micros, peripherals and software. It's 

a fact...the BYTE reader is the 

“Power Buyer."' 


In terms of buying influence, our ‘‘Scott 
Hunter’’ typifies the average BYTE reader 
with a technical job title, according to the 
1986 Hardware and 1987 Software 
Purchasing Influence Studies. 


Are you putting the ‘‘Power of BYTE” to 
work for your micro products? To find out 
how...call your BYTE Advertising Sales 
Consultant today. 


One Phoenix Mill Lane 
Peterborough, NH 03458 
(603) 924-9281 
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Listing 1: Pseudocode for the coastline routine. 


FOR Row = 0 TO Size, DO the following: 
FOR Column = 0 TO Size, DO the following: 
IF the Surface (Row, Column) > 0, 

THEN set the Pen Pattern to Black; 

ELSE set the Pen Pattern to White. 
Paint the point at Row, Column with 

the Pen Pattern. 


Listing 2: Pseudocode for the stripe routine. 


FOR Row = 0 TO Size, DO the following: 
FOR Column = 0 TO Size, DO the following: 
Divide the Surface (Row, Column) by Interval. 
IF the result is odd, 

THEN set the Pen Pattern to Black; 

ELSE set the Pen Pattern to White. 
Paint the point at Row, Column with 

the Pen Pattern. 


Listing 3: Pseudocode for the topo (topological) 
routine. 


FOR Row = 0 TO (Size - 1), DO 
FOR Column = 0 TO (Size - 1), DO 
Divide the Surface (Row, Column) by Interval. 
IF the Surface (Row, Column) is in the same 
zone as the Surface (Row, Column + 1) 
AND the Surface (Row, Column) is in the same 
zone as the Surface (Row + 1, Column), 
THEN set the Pen Pattern to White; 
ELSE set the Pen Pattern to Black. 
Paint the point at Row, Column with 
the Pen Pattern. 


FFC-type fractal 
Н = 0.75 


Figure 5: Creases generated by the FFC fractal algorithm. 
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Richard Voss (see reference 3) has improved the situation some- 
what with a slightly different algorithm. In the successive random- 
additions method, instead of adding a displacement only to the 
midpoints, you add it to all points at that scale. Voss compares this 
to a Fourier series that uses sines and cosines, instead of just 
cosines. This algorithm also lets you decrease the step size by more 
or less than % at each recursion. When the factor drops below 2, 
Voss claims that the creases virtually vanish. 

The program Frakvoss.pas is a slight modification of Frak- 
ffc.pas, using a reduction factor of >, It finds midpoints in the 
same way but adds a random displacement, proportional to step 
size, to all the points that have been calculated. Frakvoss.pas 
takes a little longer than Frakffc.pas, since it must add displace- 
ments to the old points as well as the new ones. On average, each 
point requires less than two random additions. This is not a 
serious problem, since it's still linear with respect to the number 
of points. However, the improvement in the creases is somewhat 
marginal (see figure 6). The best way to avoid discontinuity 
problems seems to be to generate a number of surfaces, by either 
algorithm, and choose the ones that best suit your purpose. 
(Discontinuity is most severe with a large H.) 


Creating Texture 

The program Texture.pas displays the fractal surfaces the pro- 

grams generate in various ways in a 64- by 64-pixel image. The 
continued 


Table 1: The two vectors that define the patch at point 
[row, col], followed by the actual cross product, and 
thus the normal vector. 


Vector x Vectory 
Row direction: 0 1 
Column direction: 1 0 


(srf(row, col) — 
srf(row, col+1)}* 
100/range 


[srf(row, col) — 
srf(row- 1, со!) 
100/range | 


Height direction: 


The cross product is: 


Row direction: — [srf(row, col+ 1) — srf(row, со!) * 100/range 
Column direction: [srf(row-- 1, col) — srf(row, col) * 100/range 
Height direction: 1 


Dividing this vector by its length gives the normal vector. | 


Crease 
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Voss-type fractal 
Н = 0.75 


Figure 6: Creases generated by the Voss fractal algorithm. 
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ФЕ $55 #Е 


Chips of Note 


Limited Edition Classics 


You've seen them on the cover of Byte — now enjoy 
these delightful images as stunning limited edition 
prints! Each print pictured here is published in an 
edition strictly limited to only 1000 signed and numbered 
prints, and each is accompanied by its own Certificate 
of Authenticity. 

These gorgeous reproductions are printed on select 
10096 cotton fiber stock; this is a museum grade acid- 
free paper, highly resistant to yellowing and cracking. 
You will be assured of a print which will retain its color 
and beauty for generations. 


$60 $55 


[] Please send your COLOR brochure 


Г] 1 have enclosed U.S. check or money order. 


$55 


otriking 16" x 20" 
Limited Edition 
Prints from the 
pages of Byte. 
Each print is 
signed and num- 
bered by the artist, 


а Hobert Tinney. 


Human Dimensions 


Price and Shipping 

The price of Byte Limited Editions, which depends on 
the number of unsold prints in each edition, is shown 
above each print pictured here. In addition, a 15% 
discount is available if you order two or more prints. 

Your prints will be shipped flat, usually within a week of 
our receipt of the order. Shipping is via UPS Blue Label. 


Guarantee 


Ship your prints back to us within 30 days of your 
order, and you will be given a complete, no-questions- 
asked refund. 


#С 


mail this coupon to: | 


Г] C.O.D. (via UPS—stateside orders only) Robert Tinne 
Card #: 1864 North Pameta Dr. 
Pp odo. 2 n a А : Baton Rouge, Louisiana | 
ртс di Md RR cM mtis 708 
р] o For VISA, MasterCard or 
| American Express orders, 
| mop deme a M | Мате: or for more information 
ІІ). | Business) Call 1-504-272-7266 
| C anam mas | address | 
| Shipping: $4 ($20 overseas). EN City: | 
TALIS | 


State: Zip: 
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Circle 303 on Reader Service Card 


Turbo — G. 


Graphics Library 
for 


Borland International's 


Turbo C» 


Supports: CGA, EGA, HERCULES, VGA 
Features: 

* Virtual Device Coordinates 

* Drawing Primitives 

* Hidden Line Suppression 

e Circle * Rectangle 

- Line * ArC 

* All size modules 

• Source Available 


| Library: $79.95 Source: $149.95 


Specify 5.250r 3.5 disk format 


Call NOW!! 
(919) 467-6855 (919) 481-9452 
TXM, Inc. Cary, NC 27511 


Mastercard and Visa Accepted 


А MESSAGE 
То OUR 
SUBSCRIBERS 


ROM TIME TO TIME WE MAKE THE BYTE SUB- 

scriber list available to other companies who wish to send 
our subscribers material about their products. We take great 
care to screen these companies, choosing only those who are 
reputable, and whose products, services, or information we 
feel would be of interest to you. Direct mail is an efficient 
medium for presenting the latest personal computer goods 
and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of our 
mailing list, and look forward to finding information of in- 
terest to them in the mail. Used are our subscribers’ names 
and addresses only (no other information we may have is 
ever given). 


While we believe the distribution of this information is of 
benefit to our subscribers, we firmly respect the wishes of 
any subscriber who does not want to receive such promo- 
tional literature. Should you wish to restrict the use of your 
name, simply send your request to the following address. 


BUTE MAGAZINE 


ATTN: SUBSCRIBER SERVICE 
P.O. Box 6821 


Лт 
єл, 
Piscataway, N J 08854 ia 
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procedure CoastDisp floods the surface with color. Any points 
lower than О elevation are colored black, and points higher than 
0 are white. The procedure StripeDisp displays the surface as 
alternating black and white stripes, separated by a given height 
interval, and the TopoDisp procedure draws contour lines for a 
given interval. The GrainDisp procedure simulates wood 
grains. It is similar to the StripeDisp routine but divides the 

continued 


Listing 4: Pseudocode for the grain routine. 


Divide Interval into four zones: 
Black zone: 2/7; 
Dark gray zone:‘1/7; 
Gray zone: 1/7; 
Light gray zone: 1/7; 
White zone: 2/7. 
FOR Row = 0 TO Size, DO the following: 
FOR Column = 0 TO Size, DO the following: 
IF the Surface (Row, Column) is in first 2/7 
of Interval, 
THEN set the Pen Pattern to Black; 
ELSE IF it's in the next 1/7, 
THEN set the Pen Pattern to Dark Gray; 
ELSE IF it's in the next 1/7, 
THEN set the Pen Pattern to Gray; 
ELSE IF it's in the next 1/7, 
THEN set the Pen Pattern to Light Gray; 
ELSE set the Pen Pattern to White. 
Paint the point at Row, Column with 
the Pen Pattern. 


Listing 5: A section of code in Macintosh Pascal that 
implements the pseudocode in listing 4. This code comes 
from Texture.pas. 


procedure GrainDisp; 
(Displays wood grain, grain spacing: int) 
var 
col,row,int,res,sp,dtk,gr,lt + longint; 
begin 
write (’ Interval?’ ); 
readln(int); 
if int > 0 then 
begin 
sp := int div 7; 
drk := sp * 2; 
gr := sp * 3; 
lt := sp * 4; 
for row := 0 to size do 
for col := 0 to size do 
begin 
res :- srfírow, 
if res « sp 
then penpat (black) 
else if res « drk 
then penpat (dkgray) 
else if res « gr 
then penpat (gray) 
else if res < lt 
then penpat (ltgray) 
else penpat (white); 
paintpt (row, col); 
end; 
end; 
end; 
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col] mod int; 


Circle 197 оп Reader Service Card — 


. 115 Nassau St. NY.NY. 10038 Bet. Beekman & 
Ann Sts.(212)732—4500 0, - Mon—Fri, 8:30—6:30/ 
Sun: 9:20--5 30/ Closed’ Sat. 


FOR ORDER & INFORMATION 


CALL TOLL FREE 


OPEN 7 DAYS A WEEK 


-—— 


IBM PC/XT COMPATIBLE PACKAGE 


* Equity 11 Computer - 640K RAM 
Power · 360K Disk Drive - 10 MHz 
Serial/Parallet Ports -12" High 
Resolution Monitor · Keyboard 


:899 
1169 


Same Package with 
20MB Hard Drive 


.800286 8 MHz. Processor 640K RAM 
1.2 MB Floppy 12" Monitor 


1479 
POWERMATE il 1 879 


WITH MONITOR 


commodore 
IBM PC/XT PC10—1 
COMPATIBLE 


HARD DRIVE 
PACKAGE 


t 


> IBM XT Computer - ІВМ Keyboard 
256K RAM Expandable to 640K - 360K 
Disk Drive-20MB Hard Drive - Package 
of 10 Diskettes * (Monitor optional] 


:1499 


IBM XT Package with 


2 360K Flopoy Drives 91199 
HARD DRIVES— 
CARDS—MODEMS 


HARD DRIVES & CARDS 


SEAGATE 
20MB 1/2 Ht. w/Controller..$289 
30MB 1/2 Ht. w/Controller..$349 


MINISCRIBE 
40MB 1/2 Ht. w/Controller...$449 


CMS 20MB Card 
CMS 30MB Card 


MODEMS & CARDS 
EVEREX 1200 ІМТ............... 
EVEREX 1200 EXT................ 
EVEREX 2400 
EVEREX EGA Coared............... 
M—2 Моумве............. ... .- 


1(800)345-7058 | 
1(800)345—7059 


Bi 1080/—I 


Penn. Station, Amtrack Level 
Beneath Madison Sq. Garden, NY.,NY. (212)594—7140 
Open Mon-Wed, 8:30—8/Тһигѕ & Fri,8:30—9/Sat & Sun, 10-7 


IN N.Y.S. CALL 
‚ (212)732—4500 


* PERSONAL 
SYSTEM 2 


MODEL 25 PACKAGE 


“8086 Proressor • 8 MHz. , 512K 
RAM * 1 720K Disk Drive * Keyboard 
* Serial & Parallel Ports 

« Monochrome Manitor 


:999 


PERSONAL SYSTEM 2/Model 59... .........$2549 


PRINTERS 


STAR 


$149.95 
$159.95 
$289.95 
$399.95 
$559.95 


EPSON 


FX-86E $319.95 
FX-286E $469.95 
19-800 $389.95 
| LQ-1000 $539.95 
EX-800 $3419.95 
EX-1000 $569.95 


NX-—10 
NX-10C 
NX-15 
NB-2110 
NB-2115 


OKIDATA 


PANASONIC OKI-120 . $189.95 


$169.95 
| 1092 $279.95 
| 0911—11 $189.95 


Laserjet 
TOSHIBA Series ll 


321-50 $479.95 
341 $649.95 
351-11 $799.95 


IBM PC/XT COMPATIBLE 


OKIMATE20 $139.95 


FOR CUSTOMER SERVICE 
CALL (718)965—8686 


MON-FRI 9AM-4PM 


* PERSONAL 
SYSTEM 2 


COG | 
| id 
(T) | 
ln 


! 
! 
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MODEL 30 PACKAGE 
• ІВМ Computer * Two 720K Drives 
640K RAM * Built-in Graphics • 
Serial/Parallel Ports» optional 12" 


Monitor 1 1 99 
PS/2 MODEL 30 w/720K 


Floppy Drive & 20MB IBM 1 599 


Hard Drive 


LEADING EDGE 
MODEL D PACKAGE 


512K RAM Computer Keyboard 
360K Floppy Drive 47-716 MHz. 
i Monitor 8088-2 Processor 


799 
1049 


Same Package with 
20MB Hard Drive 


е Apple ІС or ПЕ 
Keyboard » 5.25" Disk 
Drive • 12" Monitor « 


PACKAGE All Hook-up Cables 
and Adaptors Package 


*PC10-1 Computer (no : = ! dux 
*512K Expandable m : r 025 of 10 Diskettes Se 
to 640K - PEN і 63 APPLE ПС АРРІЕ 


* 360K Disk Огіме ~ = ! 
* Enhanced = [ 3 i ER ЛҮҮ, $ $ Cu 
E ai REED IUE М АЗДАЙ COMPATIBLE DM h 649 869 N 
z IN PACKAGE pple ompuler * Drive « 
Parallel Ports PACKAGE Apple RGB Color Monitor - Peks, 
* Keyboard «640K RAM Power 51 399 


12" Monitor * Blue Chip Keyboard , 512K RAM С 

*All Hook—up Cables & Adaptors 29 Expandable to 640K · 6 Expansion Slots | of 10 Diskettes „ All Cables 

«Package of 10 Diskettes s5 TutboSpeed-4.7/8 MHz - Two 360K к Әбен . Apple Soliwae = = 
Floppy Drives-MS DOS MAC PLUS COMPUTER PACKAGE $1579 

IMAGEWRITER 11 PRINTER ............ + $449 


90 Column Printer * 12" Manitor 
Same Package with Mono- Graphics Card • High Resolution 
20MB Hard Drive :789 MAC SE COMPUTER... .... ... . $1969 


Package of 10 Diskettes optional -20M8 
Hard Drive ) : 
499 Mono Monitor * FREE Word Processing 
E- - AGE ° e 55 ж. ы software ] MAC SE COMPUTER 
PC10—2 вм rc/xr :649 W/20MB APPLE HARD DRIVE .. .. 
COMPATIBLE PACKAGE 


Same Package with 
APPLEWORKS SOFTWARE 


20MB Hard Drive 
TOSHIBA 1000 
720K Floppy Drive > 512K RAM 
* 4.77 MHz * Super Twist LCD Séteen 


NEC MULTISPEED 
TOSHIBA 3100/20 
ZENITH 181 

ZENITH 183 

SPARK by DATAVUE 
640K w/two 720K Drives 


769 
MONITORS | 


COMMODORE 1902 RGB 
Color Monitor 

COMMODORE 2002 New RGB 
Color Monitor 


C Commodore” NEW AMIGA 500 COMPUTER 
AMIGA 68000 Processor • 517K RAM 
] Power Expandable то 9MB 


* Graphics Capability 
WE WILL BEAT ANY PRICE 


AMIGA 1010 DISK DRIVE 
AMIGA 1020 DISK DRIVE 
AMIGA 501 — 512K EXPANSION 
AMIGA 1080 RGB COLOR MONITOR 
THESE 4 ALL OTHER PERIPHERALS IN STOCK’ 
AMIGA 2000— WiLL BEAT ANY PRICE! 


Молпйог.....................................5ә‚- $369 
with EGA Card 


commodore 
64/c PACKAGE 


commodore 
128 PACKAGE 


LOMPAL 
DESKPRO MODEL 2 $1150 


, d 1541 
Commodore 128 Computer Commodore 1571 Disk Ceminodore hcc ii Сер ore DESKPRO 286 MODEL 1 $2190 
s399 Mises pESKPRO 286 MODEL 20 52899 


Drive Commodore 1902 Calor Monitor 
:729 Computer Monitor 
Certified checks bank checks astercard, Visa AMEX Diner's Club, Carte Blanche,Discever Card and C.O.D.s accepted, No additional 


Commodore 1515 80 Column Printer 
ата: E |а 2. /.... mx | surcharge fer credit card orders. Non-cartifid checks must шай 4-6 weeks clearance. Money ordars ara son certified checks. Please 
6 VISA cent? 
ташташы | о 2 


add 5% fer shipping and урса Peres we shipping charge i $18. TIG ané PO Bex addrasses—phosse call for shipping 
NO ADDITIONAL SURCHARGE FOR CREDIT CARD ORDERS 


p 


charges. М.Ү. residants add applicable sales taz. Prices ond availabity subject to change without notice. Net respensibhe for 
typographical errors. Retura of defective marchandisa must have prior return autheruation mumber,or ratura will net be accepted. 

IBM PC/XT are registered trademarks of International Business Machines Corp. AD erders can be shipped Ан Express — call for detuih. 
Fer your pretection,we check for credit card theft. 


MIMICKING MOUNTAINS 


- 


stripes into shades of gray. Listings 1 through 4 show pseudo- 

B _ 31995 code for these routines. The patterns generated all represent the 

Ей _ 18320 same surface. Listing 5 contains the actual code for the Grain- 
p Disp procedure. 


ЕН . 4845 The Map.pas program divides. the surface into nine equal- 
E height ranges and colors each range a different shade (see figure 
9030 7). You could use this sort of procedure to produce a battle map 
22705 for a combat-simulation game. 
ЕЙ 36380 Projecting Three Dimensions 
50055 The clearest way to see the surfaces I've described is in three- 
iss dimensional projection. If your system has any 3-D projection 
63730 routines, I suggest you use them. If not, you should try 3-D.pas; 
d chong С 7 те, ГІ 77405 it is а quick-and-dirty—well, maybe not so quick—3-D 
Voss-type fractal program. 
H = 0.7 The heart of 3-D.pas, the projection routine, computes the 
screen coordinates from a row, column, and height, using an 
Figure 7: Display of the surface generated by Map.pas orthographic projection. Points farther back appear higher and 
denoting height with various shadings. The lighter the color, to the right of more forward points. There is no perspective, so 
the higher the number; the darker the color, the lower parallels stay parallel. Array columns are horizontal on the 
the number. screen, four pixels per unit. Rows are displayed “back into" the 


screen; that is, right by three pixels and up by two pixels 
per unit. 

To adjust the vertical scale to the row/column scale, the 
height is divided by the range of the surface and multiplied by 
x2y3 - x3y2 100. The horizontal and vertical screen coordinates are: hori- 
x1x3 - x3yl тота! = (4 x column) + (3 X row); vertical = height x 100/ 
х2у1 - х1у2 range + (2 X row). Using only the projection routine, you can 
draw a wire-frame model of the surface. 

À simple shading model would be to set the intensity of 
Figure 8: The formula for a cross product used to calculate brightness of a plane patch equal to the cosine of the angle be- 
a patch % normal vector. tween the patch's illuminating vector and its normal vector (the 
unit vector perpendicular to the surface). You can find the nor- 
mal vector by taking the cross product—in other words, the vec- 
tor product between two sides that define the plane—which 
gives a vector pointing in the right direction, and dividing that 
vector by its own length. Figure 8 shows the formula for a cross 
х1уї + х2у2 + x3y3 product. Table 1 shows the two vectors that define the patch at 
point [row, col]. 

You input the vector for the illumination in degrees above the 
horizon (ait, or altitude), and degrees around the horizon (az, or 


Figure 9: The formula for the dot product used to calculate azimuth). The program converts this to a three-component unit 
the cosine of the angle between the illuminating vector and the Vector. The dot, or scalar, product gives the cosine of the angle 
normal vector. between the illuminating vector and the normal vector. 


Figure 9 shows the formula for the dot product. Figure 10 
shows the result of this model, a shaded three-dimensional pro- 
jection of a fractal surface. 


Some Fractal Tools | 
Although there have been many articles published on fractals, 
most of the algorithms they include have been for nonrandom 
geometric fractals. The routines I have given here are not 
sophisticated, but they should provide a framework within 
which you can start to play with random fractal surfaces. 
Mandelbrot's book (see reference 1) can give you а lot more to 
think about, but if you just want to experiment, here are some 
tools. 8I 


Voss-type fractal | REFERENCES 

Solar "us шо 1. Mandelbrot, Benoit B. Fractal Geometry of Nature. New York: 
Solar azimuth = 90° W. H. Freeman and Co., 1982. 

2. Fournier, A., D. Fussell, and L. Carpenter. "Computer Render- 
ing of Stochastic Models." Communications of the ACM, vol. 25, 
Figure 10: A shaded three-dimensional projection of a no. 6, June 1982, pp. 371-384. 
fractal surface. 3. Voss, R. "Random Fractal Forgeries," course notes to Fractals: 

Basic Concepts, Computation and Rendering. Siggraph, 1985. 
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Г] Yes. Please Send Me A Free Sample Issue Of 
DATA COMMUNICATIONS To Read And Evaluate. 


Just complete and mail this postage-paid 
card and we'll send you a free issue, 
plus our invoice for the term you select. 
If you like what you see. pay our invoice. 
If not, return the bill marked "cancel" 
and keep the free issue. 


U.S.A.: 
LJ l year at $33: 12 monthly issues 
plus 2 semi-annual Buyers Guides. 


Г) 3 years at $66: 36 monthly issues 
plus 6 semi-annual Buyers Guides. 
(Save $33.00 over the 1-year rate.) 

CANADA: 

О 1 year at $CDN 54.00. 

О З years at $CDN 108.00. 

(Save $CDN 54.00 over the 1-year rate.) 


Charge my Subscription to: 


O American Express О VISA 


O MasterCard 
Interbank No. 


Account No. 
Date Card Expires 
Signature 


Please allow 4 to 12 weeks for shipment. 


— Title 
Company ———————Á————— 
Address - — 
City. — TENE — 
Stale/Province — Zip/Postal Code 
Country --.. Telephone ы 
CJ Check here if you wish publication to be sent to home address. 
llomc Address, SR s. —— — — 


Cy — ——— — 
State/Province — — Zip/Postal Code 
County Telephone: 


Please complete questions ! and 2 to qualify for the rates shown. Subscriptions al these rates 
arc limited to persons with active professional, functional and managerial responsibilities in 
data communications. Other subscriptions: $65 a year in US. and Canada; $150 inlernational. 


1. PRIMARY INDUSTRY CLASSIFICATION 

О (Write appropriate letter in box) 

Finance: such as Banking, Real Estate. Insurance or Brokerage. 

. Computers & Peripherals Manufacturing: (check appropriate box) 
О Up to #80 million sales C] Over $80 million sales. 

. Other Manufacturing & Construction: (check appropriate box) 

О Up to $80 million sales О Over $80 million sales. 

Process Industries: such as Petroleum, Minerals, Chemicals, Forest Products. Food or Drugs. 
Distribution: such as Wholesale. Retail, Restaurant or Food Chains. 

Transportation: such as Rail. Bus, Marine, Shipping. Auto Rental. Airline. ‘Trucking or 

Air Freight. 

Utilities: such as Energy. Communications Common Carriers or Pipelines. 

Computer Services: such as Time Sharing. Data Processing. Software or Consulting. 
Personal & Business Services: such as Health, Legal. Education. Hotel or Recreation. 
Public Administration: including Fedcral. Stale. Municipal or County. 

. Other Industries: such as Mining. Agriculture. Forestry or Fishing. 
Other, please specify: | — Ба 


, PRINCIPAL JOB FUNCTION 
LI (write appropriate number in box.) 
- Corporate Planning & Development 4. Data Processing Planning 
. Data Communications Planning 5. Data Processing Operations 
. Data Communications Operations 6. Network/Systems Implementation 
OG6A 
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Plug-In To Our Network And 
Receive A Free Issue Of... 


SS ah eae диген. 
ас uman е ons 


Vi EV us 
NU s 9 А 


If you're responsible for the use, planning, design and implementation 
of information networks...YOU should be connected to this magazine. 


DATA COMMUNICATIONS is devoted 10096 to reporting and exploring 
developments in digital communications. And it publishes more than 
half of all networking information printed in the USA! 


In it you will find practical ideas to help you enhance productivity in 
your own environment, build more efficient systems, cut costs and 
avoid mistakes. 


Each issue examines methodologies of computer applications...system 
design and optimization...message switching...integrated voice, data 
and video...diagnostics, error detection and testing...digitized voice 
...common carrier facilities...software and network design...and more. 


But don't just take our word for it. Let us send you a free issue to read 
and evaluate. Simply complete and mail the postage-paid card adjacent 
to this page. We'll send you a copy of the current issue, along with our 
invoice for the term you select. If you like what you read, send us your 
payment. If not, just write “cancel” on the bill, return it, owe nothing . 
and keep the free issue with our compliments. 


So plug-in to our network now...and see for yourself why | ЛК 
DATA COMMUNICATIONS is recognized as the world's leading "Hill | 


networking magazine. 
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MODEL заз“ MODEL tee MODEL 25302 
* Selectable 4.77 & 8 MHz * Selectable 4.77 & 8 MHz - Selectable 4.77 & 8 MHz * B MHz Processing Speed * * B MHz Clock Speed - 640K 
Processing Speed * 64K RAM Processing Speed * 640K RAM Processing Speed • 640K RAM 640K RAM Memory on Main RAM Memory on Main Board * 
Memory • ty ыз * One 360K Memory on Main Board * Bios * Memory on Main Board • Bios • Board * Bios» 16 Bit 8088-2 Bios - 16 Bit 8088.2 CPU * Two 
Floppy Drive * Floppy Controller 16 Bit 808B-2 CPU - One 360K 8088-2 CPU • One 360K CPU * Two 360K Hall Height 360K Hall Height Floppy Drives , 
w Cable * Eight Expansion Slots * Floppy Drive • Multi О (м Floppy Floppy Drive « Multi | O (м Floppy Fioppy Drives - Multi | O (w Multi | O tw Pone Controller, 
PC XT Compatible Keyboard Controller, Clock Calendar. Controller Clock Calendar, Paral- My Controller, Clock Calen- Clock Calendar, Parallel, белігі, 
RETAIL VALUE 1099. T Serial, & Game Port) lel, Serial & Game Port) * Eight dar, Parallel, Serial, & Game & Game Port) * 30MB Hard Drive 
t Expansion Slots - PC Expansion 51015 • One 10M Por!) Опе 20MB Hard Drive (w controller) * TURBO Nor- 
OUR PRICE "E P, Hine ia Keyboard Hard Drive tw Controller) « (w Controller) TURBO Nor- mal Mode Either Software or 
AE TAIL VALUE 1599. PC XT Compatible Keyboard та! Mode Either Software or Hardware Selectable • Eight 
OUR PRICE m RETAIL VALUE 1999. oe — . тр" Expansion Slots “РС АТ 
. xpansion Slots “ Compalible Keyboard 
OUR PRICE 979. Compatible Keyboard RETAIL VALUE 2999. 


9657: =, 


NN 


MODEL 7/5306 


599: с> 
* B MHz Processing Speed ·• 
640K RAM жүгү hM — NN LS 
Board * Bios * 16 Bil . 
CPU * Two 360K Halt Height TURBO XT 


ШЕ Controller, Clock Calon- MODEL #3307 


dar, Parallel, Serial, & Game “6-8-10 MHz Processing Speed 


RETAIL VALUE 2499. 
OUR PRICE 1151. OUR PRICE 1348. 


TURBO <= 
MODEL #5503 


TURBO AT 
TURBO AT 
MODEL #5501 MODEL #5502 


* 8 MHz Clock Speed · 512K * 8 MHz Clock Speed * 512K 
Port) * 20MB Hard Drive (w Con- * 6 MHz * 640K (Expandable to * 512K RAM Memory (Expand- RAM Memory (4МВ Option RAM Memory (1MB Option 
troller) TURBO Norma! Mode 1MB on Main Board) « Bios * able to 1MB on Main Board) * Available) • Bios * Inte! 80286 Available) * Bios * Intel 80286 
Either Software or Hardware 80286 Based CPU : 360K 80286 Based CPU: Bios» Microprocessor = 1.2MB Hall Microprocessor * 1.2MB Half 
Selectable • Eight Expansion Half Height Floppy Orive * Hard 1.2MB Halt Height Floppy Drive • Height Floppy Drive - JOMB Height Floppy Осме - 40MB 
Slols “РС XT Compatible Drive (уу Controller) * Multi IO 20MB Hard Drive (м Controller) » Hard Drive (м Controller) * Eight Hard Drive (w Controller) * Eight 
Keyboard « IBM Compatible iw Floppy Controller, Clock Cal- Eight Expansion Slots • Parallel Expansion Slots * Serial Paraliel Expansion Slots » Serial Parallel 
Enhanced Graphics Adapter endar, Parallel. Serial. & Game Port * AT Style Keyboard + Per- Adapter « AT Compatible Key- Adapter * AT Compatible Key- 
(EGA) * High Resolution Port) 20 MB Hard Drive (уу Con- formance 16, 12, 10, 8, 6 MHz board * Pertormance 16, 12, board • Performance 16, 12, 
EGA Monior troller) * AT Style Keyboard Available 10, 8, 6 MHz Available 10, 8, 6 MHz Available 
RETAIL VALUE 3899. RETAIL VALUE 3999. RETAIL VALUE 3999. RETAIL VALUE 4499. RETAIL VALUE 5999. 


OUR PRICE 1926. OUR PRICE 1599. OUR PRICE 1768. OUR PRICE 2132. OUR PRICE 2132. 


CHEAPER PRICES? AMERICAN SEMICONDUCTOR had to make a choxce between building our producis as cheaply as possible and selling И as а get-by product. or building quality into our 


we kn н ереста deed рабуе Pied do р to its product, to make it the best. The best things are never the cheapest. and cheap things are seldom the best 
know aW Ете сей кеу; into its i А ! 
* * * * * * NO OTH R COMPANY CAN OFFER YOU А 5 YEAR WARRAN ITS XT & XT TURBO MOTHER BOARDS. AND INSTANT CREDIT BESIDES! 
ж “Ош Hc control, tom R&D component selecbon to tinal assembly, enables us lo mantan quality throughout the complete manutactunng process" THAT 5 WHY WE SELL SO MANY! 
x. INSTANT CREDIT „ ^ Боан 
24 = № \ i 
* М OW! % President, American Semiconductor, Inc. УЛУУ, L j (С; A Ге “С 


ORDER TOLL FREE! 


CUSTOMER SERVICE (813) 961-5584 | E = | | | 
IMPORT/EXPORT 7919. - 
(813) 961-9444 | 


NORTHEAST REGIONAL 
эмеен eI үү SALES OFFICE 1-301-933-3523 
CORPORATE HEADQUARTERS: 16520 М. FLORIDA AVE., LUTZ, FLORIDA 33549, (813) 886-8631 WASHINGTON, D.C. AREA 


1-800-942-9488 
PRICES SUBJECT TO CHANGE DUE TO AVAILABILITY AND MARKET FLUCTUATIONS. VOID WHERE PROHIBITED. $25.00 CREDIT APPLICATION FEE. 
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With prices like these and 
financing unlike anywhere in 
the world, it's easy to see why ү 0 и 
American Semicondudtoris — — s su af! crs 


TOP GUN 


Our revolving charge makes owning the 
systems you want easy! NO MONEY: 
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© i x 
nN uU бг ‘ites "FLIGHT SIMULATOR 


MODEL ESTO 


* 16 MHz Processor Speed « Intel L^ 
80386 Micro Processor * 32 Bit HARD DRIVE 1 dx LIMITED TIME OFFER" 
architecture » Compatible with 8 MHz | Че ГЕ | ыш 
80286 Hardware & Software * Phoe- KITS trom 10 mb. zc VEO 7 OOTA WITH ANY COMPUTER PURCHASE 
nix 386 Bios * Four Speed Selection to 360 mb. +, j^ 


(16, B, 6, 4.77 MHz) * Relocation of 
Bios * EGA Bios to 32 Bit High Speed 
RAM for Lightning Execution * Real 
Time Clock * 4, 8 or 10 MHz 80287 
Co-processor Socket • Standard 32 Bit 
High Speed Memory Board 1MB of 
RAM Memory Installed, Connectors 


DEALERS, CALL US FOR SPECIAL 


For Attaching Up to 10MB of Memory ў, 
Eight Expansion Slots • Se;ial/Parallel PFN TERS: HOUSTON eg Аы РАМ ЕЗҮЙЕМЕ $ 
Adapter * AT Compatible Keyboard NA MONITORS: ГКК ср — 3 
RETAIL VALUE 8999. PAMASONIC COMPOSITE ОМОН — TEC VIDEO 7 à ^ 
ric HIRES MONOCHROME rune BOCAROS © COMMUNICATIONS * —€ 
OUR PRICE 3272. биря ба T о oa not MONOCHROME 
LASER PRINTER" ONU Ms ОЕ EHE Г 
Hp tall аар д мн, FUNCTION in жен ыш * OLOR m Ш m 
Newer PACKARD удам Conn ж FCA ENHANCED B 


NO M ON EY DOWN!: ГЕ E и WITH MOST SYSTEM PURCHASES 


MONITORS ARE ADDITIONAL. SURGE PROTECTOR POWER DISTRIBUTION CENTERS ARE OPTIONAL AND AVAILABLE FOR ONLY $39.95 
Even if you have a computer... 


We'll sell you add-ons from our TOP QUALITY products, and FINANGE them too! 


SAY CHARGE IT! 


p 1 0 
ЧЇ, 


1-800-237- 5758 


мыйы жч Ab TAMPA — MIAMI — LOS ANGELES — WASHINGTON, D.C. – TAIPEI, TAIWAN — TOKYO, JAPAN 


ADD 3.95% 
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THE BUYER’S MART- 


А Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


RATES: 1x—$475 3x—$450 6x—$405 12x—$375 
Prepayment must accompany each insertion. VISA/MC Accepted. 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 


DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex- 


ample: March issue closes on January 7. Send your copy and payment to THE 
BUYER'S MART, BYTE magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


| ACCESSORIES 


FREE CATALOG 


Thousands of parts and new surplus electronic parts 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped within 
48 hours). 

CALL OR WRITE FOR A FREE CATALOG. .. 


ALL ELECTRONICS CORPORATION 
P.O. Box 567, Van Nuys, CA 91408-0567 


1-800-826-5432 
Inquiry 551. 


SOFTWARE PACKAGING, DISKS 
Cloth binders 8 slips ike IBMs. Viny! binders, boxes, and 
folders—many sizes. Disk pages, envelopes & labels. Low 
qty. imprinting. Bulk & branded disks. Much More! Low 
prices. Fast service. Call or write for FREE CATALOG. 


Anthropomorphic Systems Limited 
376-B East St. Charles Road 
Lombard, IL 60148 


1-800-DEAL-NOW (312) 629-5160 
Inquiry 552. 


Custom Cables for LAN's 
Ethernet—Token Ring, RG62, 59, 58, Twinax, Dual 
Wang, Telco, Mod adapters, RJ11, 12, 45, octopus 
cables, Harmonicas, V.35, M50, IEEE-488, RS232, 
422, 449, parallel, ribbon cable, switches, Baluns, 
surge sentry, connector parts, bulk cable, tools 


Communication Cable Company 
P.O, Box 600, Wayne, PA 19087 * 215-644-1900 


Send for Catalog 
Inquiry 553. 


Self-Inking Printer Ribbon 


For users of Okidata and other open spool ribbon 
printers. Controlled Printout Devices are a new kind of 
printing ribbon that re-ink themselves, and will last 15 
times longer than the ribbon you are now using. For 
further information please call or write. 


CONTROLLED PRINTOUT DEVICES, INC. 
РОВ 869, Baldwin Rd., Arden, NC 28704 


(704) 684-9044 


Inquiry 554. 


COMPUTER PROTECTION 
e UPS * LINE CONDITIONERS * ISOLATORS 
• MODEM PROTECTORS 
“ AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS & PRODUCTS - 


1-800-225-4876 


ELECTRONIC SPECIALISTS, INC. 
171 So. Main St., POB 389, Natick, Mass 01760 


1-800-225-4876 
Inquiry 555. 
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FREE CATALOG 


ACCESSORIES | 


IBM PC ACCESSORIES! 
Our FREE Catalog includes hundreds of Swit- 
ches/Cables, Buffers/Converters, Print Spoolers, 
PC Stands, Furniture, Surge Protectors & More for 
your IBM PC. LOW Direct Prices, SAME DAY Ship- 
ping & Satisfaction GUARANTEED! Write or Call 
for a FREE CATALOG Today! 


Tipz Computer Accessories 
РО, Box 690, San Francisco, CA 94101-0690 


800-367-8479 оғ 415-567-4067 


Inquiry 556. 


ARTIFICIAL INTELLIGENCE - 


FamilyCare™ Software 
This comprehensive medical diagnostic expert system 
spares expensive, unnecessary trips to a physician by 
guiding you quickly through possible symptoms and giv- 
ing you specific directions for medica! care, home treat- 
mant, and medications. Includes hundreds of symp- 
toms, injuries, and diseases of newborns through 
teenagers. 

FamilyCare” Software 


Lundin Latorataries, Inc. 
29451 Greenfisid Ad., Sulla #216, Southfield, МІ 48076 


800/426-6426 or 313/559-4561 


Inquiry 557. 


| BARCODE 77 7] 


PRINT BAR CODES 
AND BIG TEXT 


On your EPSON/IBM/OKi/LaserJet printers. 1" tall text 
readable at 50 ft. Code 39, 2 of 5, UPC/EAN, MIL-STD, 
AIAG. Menu-Driven. Any format/size. File input. $279. 
Other simple programs for bar codes from $49. 


Worthington Data Solutions 
417-A ingalis St, Santa Cruz, CA 95060 
(800) 345-4220 In СА: (408) 458-9938 
See our ad on Page 246 


BAR CODE READERS 


For PC/XT/AT PS/2—attaches as 2nd keyboard, 
reads like keyed data. External mounting via velcro 
to sida of monitor, or can Бе short slot mounted in 
PC. PC—$385. PS/2—$399. PC to PS/2 
upgrade—$30. RS-232 Model—$399. Reads UPC, 
EAN, 2 of 5, Code 39. 
Worthington Data Solutions 
417-А Ingalls St, Santa Cruz, СА 95060 
(800) 345-4220 In CA: (408) 458-9938 
See our ad an page 246 


BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 
Add bar codes and big graphics text to your program. 
Print from inside of dBASE, BASIC, C, etc. Bar codes 
UPC, EAN, 2 of 5, Code 39. Epson/Oki/IBM dot matrix 


text up to 87. LaserJet fonts ир to 2” (144 pts). tall. 
$159-$239. 30 day $$ back guarantee 
Worthington Data Solutions 
417-А ingaks St.. Santa Cruz, CA 95060 
(800) 345-4220 In CA: (408) 458-9938 
See our ad on page 246 


For more information call Mark Stone at BYTE 603-924-3754. 


BAR CODE | 


BAR CODE MADE EASY 
PERCON® E-Z-READER" keyboard interfaces and multiuser 
RS-232 models make it easy to add bar code to virtually any 
computer/termnal WITHOUT SOFTWARE MODIFICATION. 
immediate shipping. Two year warranty. Bar code printing 


software available. Call for details on fast, accurate, gagy data 
entry. Substantial reseller discounts. 


PERCON® 
2190 W. 11th St, Eugane, OR 97402 


(503) 344-1189 


Inquiry 558. 


READ & PRINT BAR CODES 


Fast, reliable data entry into your programs as if 
from your keyboard. Internal unit for PC, XT, AT 
PS/2-M30. Н5-232 unit for DOS & Non-DOS 
systems (incl. all PS/2). Stainless steel wand and 
LASER interfaces. Powerful Bar Code and Text 
printing software. 
Seagull Scientific Systems 

601 University Ave. Suita 150, Sacramento, СА 95825 
(916) 366-1776 


Inquiry 559. 


BAR CODE READERS 
Among the industries best and most widely used barcode 
reader, reads all major barcode formats (code 38, 2 of 5, 
UPC/EAN, codabar), connects between keyboard & system, 
advanced CMOS uses keyboard power supply, connects to 
all ІВМ compatibles and DIN terminals, compietety OS indepan- 


dent, software independent. Same day ship, 1 year warranty, 
30 day satisfaction guarantee. CALL for prices too low to 
advertise. 


Solutions Engineering Sales 
8653 Georgia Ave., Silver Spring, MD 20910 


800-635-6533 
Inquiry 560. 


DATA INPUT DEVICES 
Bar Code & Magnetic Stripe Readers tor microcom- 
puters & terminals, including ІВМ PS/2 & others, DEC, 
AT&T, CT, Wyse, Wang. All readers connect on the 
keyboard cable & are transparent to all software. Low 
cost bar code print programs & magnetic encoders are 
aiso available. GSA approved. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-6833 Telex 371-9097 TPS PLA 
Inquiry 561. 


.BOOKS/DISKS/VIDEOS 


NOW THERE ARE THREE BOOKSI! 
Programmers' Handbook of 
Computer Printer Commands 
Vol. 1-84: $37.95 Sets | & 1: $58.95 


- Sats | & Ii: 58.95 
Vol. 11-85: $26.95 4 
Vol 1-86: $26.05 Sets Il & Ili: $49.95 


Sats |. ПА Ш: $77.95 
*50« Manufact. of DWP/DMP/Color/Laser 600 Table Form 
MC/VISA/CKJPO + $2 COD + $3.00 S/H 
CARDINAL POINT INCORPORATED 
Р.О. Box 596, Dept. B, Eilattsvilla, IN 47429 
(812) 876-7811 (M-F 9-5) 


Inquiry 562. 


BOOKS, DISCS, VIDEOS 


A Print-it-Yourseif Book 
You may read on screen as easily as you print out 
the 333 pages. Educational, entertaining with a big 
message as far out as the doomsday scenario & 
the sci-fi means of survivor education. $18 for the 
3 disk set for PCs, packaged with free PC-Write 
2.71 complete with spelling checker. 
DIA Inc. 
334 Forepeak Avenue, Beachwood, NJ 08722 
201) 341-8113 


Inquiry 563. 


BUSINESS OPPORTUNITIES 


FREE LIST 
100 P.C. BUSINESSES 


Personal Computer Owners can eam $1000 to 
$5000 monthly selling simple services performed by 
their computer. Work at home - in spare time. FREE 
kst of 100 best services to offer. Write: 


A.1.M.B.X 
P.O. Box 60369, San Diago CA 92106-8369 


Inquiry 564. 
| | CAD/CAM — 
UNTANGLE TANGO 


UnTangle Tango allows you to use Tango printed 
circuit design tools without the hardware locks! 
Eliminate the wire mess, operate without a printer, 
Installs In minutes on current versions. $ 49 + $2 
S/H. Plotterdrivers also available — Calcomp, Ap- 
ple, etc. $25 + $2 S/H. Ca add 7% sales tax. 


Challenge Computer Consulting 
Р.О. Box 53299, San Jose. CA 95153 
(408) 226-4214 


Inquiry 565. 


.. COMMUNICATIONS 


MULTI-USER BBS (FOR IBM PC AT) 


TEAMate — a mainframe quality BBS. A mini Com- 
puServe. Full screen cursor-controlled interface, topic 
outline structure, public and private topics, audit trails, 
xmodem, integrated mail, content retrieval and more. 
MS-DOS, XENIX and UNIX versions. 


MMB Development Corporation 
1021 No. Sepulveda Blvd., Suite K, Manhattan Beach. CA 90266 


(213) 545-1455 


Inquiry 566. 


BBS ALTERNATIVE 


The Business Connection-—closely-coupled comm- 
ware. Host reacts only to matching remote nodes. 
Secure, private mail/messaging. Off-line message 
creation on remotes. User-friendly, auto call/logon, 
auto message interchange, help, more. For IBM & 
compats, DOS 3.X, 256K, Hayes-type modem. 


SYNERGETIC INNOVATIONS 
P.O. Box 79, Arroyo Grande, CA 93420 


Inquiry 567. 


COMPUTER BOOKS 


GOTTA PROBLEM? 


Get Help from THE M.O.B. 
(Mail Order Books) 


MOST EXTENSIVE OFFERING OF "HOW TO" 


COMPUTER BOOKS & SOFTWARE AVAILABLE. 
FOR YOUR COMPLETE PRICE LIST WRITE TO: 


THE M.O.B. (Mail Order Books) 
Headquarters, Attn: Frankie 
631 S. Main St., Plymouth, MI 48170 


Inquiry 568. 


THE BUYER’S MART 


Sottware for Operating Systems 
МІМІХ For the IBM* PC, XT, and АТ 
Created by Andrew Tanenbaum, this new operating 
system is Similar to UNIX, but with all the SOURCE 

CODE, and at a much lower price! 


640K IBM® PC AND XT version 
512K IBM* PC/AT version 
Manual Only .. .. 
Contact: Prentice Hall Publishers 
Collage Marketing Dept, Englewood Cliffs, NJ 07632 
Attn: R. Сой (201) 787-5937 


Inquiry 569. 


INTERESTED IN UNIX? 
Subscribe to UNIX/WORLD, the only com- 
prehensive multiuser, multitasking computer 
systems magazine. 1- year {12 issues) $18.00 
in USA, Save money on anger terms: 2-years 
АО, or 3-years $42.00. Chack, VISA, MC, 
AmEx 


UNIX/WORLD MAGAZINE 


444 Castro St., Mountain View, CA 94041 
1-800-341-1522 RDM7-BY 


COMPUTER INSURANCE 


COMPUTERS + INSURANCE = SAFEWARE 
Call toll free for Information 
* HOME COMPUTERS е BUSINESS COMPUTERS 
ө LEASED COMPUTERS COMPUTERS 
e COMPUTERS LEASED TO OTHERS 
e COMPUTERS TAKEN ТО жор 
e COMPUTERS HELD FOR SALE 
« OTHERS' COMPUTERS IN YOUR CARE 


SAFEWARE, 
The Insurance Agency Inc. 
1-800-848-3469 (55220 
Inquiry 570. 


|. CROSS ASSEMBLERS 


CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 


Faster Version 2.1 Now Available 
Relocatable Macro Cross Assemblers, 
Linkers, Librarians 
Targeted to almost all Microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 


215-362-0966 MC/VISA 
Inquiry 571. 


CROSS ASSEMBLERS 


Macros, PC Compatible, Relocatable, Condi- 
tionals, Fast, Reliable .......... from $150 
also: Cross Debug/Simulators 
EPROM Programmer Board 
MICROCOMPUTER TOOLS CO. 
Phone (800) 443-0779 
In CA (415) 825-4200 
912 Hastings Dr., Concord, CA 94518 


Inquiry 572. 


680X0 Cross Assemblers 


Now, кке oir d Aree bie 

compatible. Ай versions include eximreive isting faciles, up to 32 char tabels, 

sated symbol tables, INCLUDE fies, PATH names, ORG, ОС, DS, EQU. many 

other directives (except MACROS), pnoied manuals. Basic versions create S- 

records. pono нра mise prede qm and 

include в linker which creates S-records or binary output files. Not сору pro- 
ш are 320K. DOS 2XX, & 1-594" 05007 


tected. Minimum 
Basic BADOCO 95 Linking 68000/68010--589 95 
Basic 6ЛОЛУБЯАВ1-5149.05 
Checks, VISA. TS MN residents: «596 sales tax No PO's or СООЗ. 


^"* RAVEN Computer Systems 
Box 12116, 51, Paul, MN 55112 (612) 636-0365 


Inquiry 573. 


CROSS ASSEMBLERS è 


Disassemble MPU OBJECT CODE on your PC 
Relocatable, symbolic disassemblers are now available 
for the Motorola, intel, RCA, TI, Rockwell, & 2200 micros! 
Automatic label generation, assembly capability and 
much more. Call and ask for what you need. 


RELMS" 
P.O. Box 6719 
San Jose, California 95150 
(408) 356-1210 
TWX 910-379-0014 


(800) 448-4880 


Inquiry 574. 


DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 
More than just а straight dump or ASCII transfer! 
Word Proceasing, DBMS, and Spreedsheet data on Disks 
or Tapes transferred directly into applications running on 
Maintrames, Minis, Micros, Dedicated Word Processors, 
Typesatters, and Electronic Publishing systems. 

IBM PS/2 & Macintosh supported 
#1 in the translation industry! 


CompuData Translators, Inc. 
3325 Wilshire Bivd,, Suite 1202, Los Angeles, CA 90010 
(213) 462-6222 


Inquiry 575. 


DATA TRANSLATION 
Tape/Disk * Disk/Disk * OCR 
Transfer data to and from hundreds of formats, data 
types, and word processors. Quick turnaround! Call to- 
day for a quotation to fill your special need. 
« Reformat databases to your specifications 


* Translate and print mailing lists 
е Quality word processor to word processor conversions 
е Authorized KEYWORD Service Bureau 


DataCopy Service of Texas 


4010 Cornell, Garland, TX 75042 (214) 272-7751 


Inquiry 576. 


| DATA/DISK CONVERSION 


Disk/Disk « Tape/Disk «OCR 
Over 1,000 formats! 372, 57%, or 8 inch disks; 
9 track mag tape; 10 MB Bernoulli cartridge. 
Data base and word processor translation. 
Specialists in Government Sensitive Data. Call 
for free consultation.. 

Computer Conversions, Inc. 
We take the hassle out of data conversion... 
9580 Black Mtn. Rd., Ste J, San Diego, CA 92126 
(619) 693-1697 


Inquiry 577. 


DISK CONVERSIONS 


Media transfer toor from: IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, aiso WP, WS, 
MS/WRD, DW3, MM, Samna, DEC DX, MAS 11, 
Xerox-Writer, ASCII. 

FREE TEST CONVERSION 
CONVERSION SPECIALISTS 
531 Main St., Ste. 835, EI Segundo, CA 90245 
(213) 545-6551 (213) 322-6319 


Inquiry 578. 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 
SAVE TIME AND MONEY 


Over 1000 formats from Mini, Micro Mainframe, Word Pro- 
cessors, & Typesetters. 
TAPE Conversions as low as $23.00 MB 
DISK Conversions as low as $15.00 per Disk 
Call or write TODAY for a cost saving quotation. 


CREATIVE DATA SERVICES 


1210 W. Latimer Ave., Campbell, CA 95008 
408) 666-6080 


Inquiry 579. 
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DATA/DISK CONVERSION 


DISK AND TAPE CONVERSIONS 
High quality conversion services, disk duplication 8 OCR scan- 
ning for Dedicated Word Processors, Mini and Micro com- 
puters. Over 1000 3/2", 5%", and B" formats, 800-"1600BPI 
tape. Conversion batween Wang, NBI, CPT, DEC, Уудес, 
Lanier, OS/6, Xerox, Linolex, Lexitron, MemoryWriter, Edit- 
writer, CompEdit, Exxon 500, Exxon Оух. ІВМ 
5у5/34/36/38/5520, MAC, Victor, TRS, Apple II & Ill, NSTAR, 
ІВМ FC/AT/3', HP, and most other Micros. Conversion directly 
into word processing software such as DW3, WP, MS/WRD, 
WS, Samna, MM, PFS, & many others. 


ЈАТА ГЫН 


Inquiry 580. 


IBM PC @ tom HP 


RLE COPY 
IBM PC to HP File Copy allows IBM PCs, PS/2, com- 
patibles to read, write files written by Hewlett Packard 
Series 70, 80, 200, 300, 1000, 9000's. We offer custom 
work using our file copy utilities and program translators. 
Call for estimate, catalog, data sheet. 


Oswego Software 312/554-3567 


507 North Adams St. Fax 312/554-3573 
Oswego, Illinois 60543 Telex 858-757 


Inquiry 581. 


CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 800 
formats including 3v2" 5%” 8" disk formats & word 
processors. Disk to disk conversions aso available. Cal 
for more info. Introducing OCR Scanning Services. 


Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B 
Bulfaio Grove, IL 60089 (312) 459-6010 


Inquiry 582. 


UNBEATABLE PRICES 


Low as $20/MB - 9 Track em 574” Conv. 
Highest Quality * Full Guarantee 
24 Hr. Tumaround © Programming 
15 Years Experlence * Сай! Today 


PRECISION CONVERSIONS 


€ (516) 261-1200 © 
15 Harbor Circle * Centerport = NY 11721 


Inquiry 583. 


ID ENTITY RELATIONAL DBMS 
Full relational power without programming. Retrieve 
data in multiple tables easi/y. Modify table structures 
to speed queries. Import & Export data fast. Heport 
writer. ID. ENTITY makes relational tasks other 
DBMS's avoid EASY. $295 Reg. For limited time $99 
pus UPS. 


Horizons Unlimited & Assocs. 
1786 Michael Lane, Pacific Palisades, CA 90272 


(213) 454-4178 


Inquiry 584. 


dBASE ІШ COMPILERS 


FREE dBASE Ill + 


COMPILER DEMO DISK 
Dont buy Clipper" until you see our FREE dBASE Com- 
piler Evaluation Kit. Includes DEMO DISK with B PRG's and 
results of compiling with Clipper, Quicksilver & FoxBASE 


+. Also 15 benchmark tests, complete magazine reviews, 
and detailed brochures about all 3 compilers FREE. No 
obligation. Call 24 hours, 7 days. 


dataBASE Specialties (415) 652-2790 


P.O. Bax 2975, Oakland, CA 94618 
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DATABASE MGMT. SYSTEMS 


THE BUYER’S MART 


INSTANT REPLAY Ill 


Build Demos, Tutorials, Prototypes, Presentations, Music, 
Timed Keyboard Macros, and Menu Systems, Includes 
Screen Maker, Keystroka/Time Editor, Program Memonizer, 
and Animator. Rec'd Great Reviews! Simply the BEST, Not 


copy protected. No royalties. 60 day satisfaction money 
back guar. IBM and Compatb. $149.95 U.S.Chk/Cr. Сга. 
Demo Diskette $5.00 


NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 


Salt Lake City, Utah 84109 (801) 487-9862 
Inquiry 585. 


DESKTOP PUBLISHING 


Profe ional Type Composition 
MP-XL—Hard-core typography and Typafonis for 
the HP LaserJet ІІ, Okidata LaserLine 6, or Ricoh 
PC 6000 Laser Printers. H&J, Indents, Tabs, 
Graphics, 'A pt. leading, random mix of size & face, 
6-72 pt. fonts. MP-XL complete with 22 fonts, Pi + 
Bkmn 6-24 рі.............. 
Many additional type faces available 6—30 pt. 
Micro Print-X, inc. 
P.O. Box 581, Ballinger, TX 76821 


Inquiry 586. 


DISKETTES __ 


DISKETTES ALL BRANDS 
Xidex DS/DD Bulk 5%” 99 
3M DS/DD/RH Boxed 59" 25 
Compudisk DS/DD Boxed 5 4" 40 
Ashton Tate Degaussed 5%” .25 
Fuji DS/DD Bulk 3%” 1.00 
Xidex HD Boxed 54" 1.00 


1-800-544-0141 


Computech Products Inc. 
10085-8 yer Le. Philadaiphia, PA 19116 


Inquiry 587. 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 


• One Stop Shopping % Technical Support 
a Custom Packaging — * Drop Shipping 
е Copy Protection е Fast Turnaround 
* Competitive Pricing 
SATISFACTION GUARANTEED 


800-222-0490 NJ 201-462-7628 
MEQASoft 


Р.О. Box 710, Freehold, NJ 07728 See ow ad on page 3/0. 


Inquiry 588. 


IBM PC ENGINEERING TOOLS 

Spunky Bus Card $89.00 

UV Erasers $39.95 
PAL/EPROM Gang Programmers $345.00 
PAL Assembler $89.00 
Cross Assembler $150.00 
30 Day money back guarantee 
CASPIAN TECHNOLOGY 


Р.О. BOX 7120 POMPANO BEACH, FL 33069 
(305) 974-0979 


Inquiry 589. 


ENTERTAINMENT 


^DRACO" MASTER CHESS 


"DRACO's" powerful features include: 2/3D color 
graphics * monochrome * Easy to use on-screen 
menu structure * User may select opening from 
large library * Play through master games or set up 


end games • Time clocks; tourney mode; view cap- 
tures & more. For IBM/comp. (12BK) $29.95 
Visa/MC. 
Arrowhead Software 
P.O. Box 591, Chanhassen, MN 55317 
612/559-6109 


Inquiry 590. 


ENGINEERING TOOLS 


NFL CHALLENGE UPDATE 
PROROSTR ™ increases the realism of your NFL 
Challenge game by providing you with an easy way to 
update player data files. Prints a formatted printout of 
the player names and data. Includes PRODATA™ the 
complete 1987 pinyer roster and statistics. Requires 
IBM type NFL CHALLENGE (copyright XOR Corp.). 
PROROSTR $32 ppd. PRODATA may be purchased 
separately $22 ppd. Check, MO, MC, VISA 


HD&S Software 
Box 924183, Houston TX 77292 
(713) 688-9102 


Inquiry 591. 


USE YOUR PC TO PLAY LOTTO! 


Increase your chances of winning big! LOTTO-LUCK is a 
computer program which uses the latest techniques of 
Geometrical, Kabalism and Random Relationships of 
numbers to help predict possible winning numbers. Plus а 
LOTTO $ DATA ANALYZER that keeps track of everything 


that goes on in alottery drawing. Runs on IBM PC. Send 
$29.95 + $3 S/H to: 


WINSWARE SYSTEMS 
P.O. Box 8130 H, Sacramento, CA 95818 
(916) 457-5535 


Inquiry 592. 


FLOWCHARTS 


FLOW CHARTING 11+ HELPS YOU! 


Precise flowcharting is fast and simpie with Flow Charting 
+. Draw, edit and print perfect charts: bold and normal fonts, 
24 shapes — 95 sizes; fast entry of arrows, bypasses & con- 
nectors; Fast Insert Line; shrink screen displays 200-column 
chart; 40 column edit screen for detail work, much тоге! 


PATTON & PATTON 


81 Great Oaks Bivd., San Jose, CA 95119 
1-800/672-3470, ext. 897 (CA residents) 
1-800/538-8157, ext. 897 (Outside CA) 

408/629-5044 (Outside the U.S.A.) 


Inquiry 593. 
FOREIGN LANGUAGES 


ON THE IBM PC & Р5/2 
Use Arabic, Cyrillic, Farsi, French, German, Greek, 
Hebrew, italian, Spanish, Turkish, Vietnamese, Scien- 
tific Notations, өш... in popular software: Wordperfect, 
Wordstar, Volkswriter, PC-Write, Dbase, Spreadsheet, 
Basic, Prolog, Desktop Publishing. Dot matrix and laser 
printers option. EGA, VGA $75 CGA, MDA $95 one 


language. 
VN Labs 
4320 Campus Dr., Suite 114, Newport Beach, СА 92660 
(714) 474-6968 


Inquiry 594. 
HARDWARE | 
DISCOUNT CLONES 
* XT Turbo — $450, 


«АТ 810 MHz — $1200. 
* Seagate ST225 20MB hard drive with controller — $300. 


е Seagate ST251 40MB 38ms — $425. 

* Hayes compatible 1200 baud modem — 598. 
* Genius Mouse wisoftware — 585. 

* Panasonic КХ/Р 1091 — $225. 


Automated Business Solutions 
516-379-3995 
30 day money back guarantee • t yr parts & labor warrantee 
Dealer Inquines Invited. Please cal for complete price list. 


Inquiry 595. 


DIGITAL SIGNAL PROCESSOR 


The Model 10 for the IBM PC/XT/AT is based on the TI 
TMS32010 and is designed for applications in com- 
munications, instrumentation, speech, and numeric pro- 
cessing. A 1K complex FF T takes 90 ms. Offered with 
1? bit 80 KHz A/D and D/A and continuous data acquisi- 
tion & playback option. $650 and up. 


DALANCO SPRY 
Suite 241, 2900 Connecticut Ave, NW, 
Washington DC 20008 
(202) 232-7999 


Inquiry 596. 


HARDWARE 


CHIP CHECKER 


е 74/54 TTL + CMOS • 8000 Nat. + Signetics 

• 14/4000 CMOS e 9000 TTL 

“ 14-24 Pin Chips *.3" + .6" IC widths 
Tests/Identifies over 650 digital chips with ANY type 


of output in seconds. Also tests popular RAM chips. IBM 
compatible version $259. C128 + C64 version $159. 


DUNE SYSTEMS 


2603 Willa Dr., St. Joseph, MI 49085 
(616) 983-2352 


Inquiry 597. 


Cleans up your line power! 
Isobar protects computer from damage caused by 
high voltage spikes and AC line noise. It prevents 
errors, malfunctions. false computer printouts and 
disc skips, plus audio and video hash. Isolated filter 
banks isolate the outlets to prevent equipment in- 
teraction! 3-way spike protection! Free catalog. 


Indus-Tool 
730 W. Lake St., Chicago, IL 60606 


Phone 312-648-2191 


Inquiry 598. 


87C51 PROG. $125.00 


The UPA 87C51 Programming Adapter lets you use 
your general purpose programmer to program the 
87C51, 8751Н, AMD8753H, 87C252, and 8752BH. 
Alsolets you program the 87C51/8751 H security bits 
and the 87C51 encryption array. It's very s mple and 
VERY cost effective. 


LOGICAL SYSTEMS CORPORATION 
6184 Teall Station, Syracuse NY 13217 


(315) 478-0722 Telex 6715617 LOGS 
Inquiry 599. 


ADDCARD PUTS 8 SLOTS 
IN THE 5 SLOT IBM-PC 
FOR ONLY $79.00. 


Fits inside system е 10096 ІВМ Compatible « Uses axisting 
motherboard * Accepts many boards including Turbo, RAM, 
tape backup, modem, floppy or hard disk controllers & others. 
* VisaMC/COD * Call or write for orders or brochure: 
1-800-231-4310 Ext. 768 / 313-562-9768 


Merak ind. * 8704 Edna * Warren MI 48093 


Inquiry 600. 


16 BIT DEVELOPMENT SYSTEMS 


The URDA 68000 or B086 computer-in-a-notebook 
series includes a 68000 or 8086 16 bit processor with 
keyboard, display, tape and interface VO, power supply, 
Documentation, Schematic, Operating System (ac- 
cessories available). List Price—$295.00 


Educational Discounts Available. 


Phone Quasitronics, Inc. 
at 1-800-245-4192, in PA, 412-745-2663. 


Inquiry 601. 


NEW/USED APPLES & STUFF 
MACINTOSH — Call 
Apple IIGS & IIE — Call 


Mac accessories--hard drives Call 
We Duy, sell & horsetrade — Apple, IBM. 


SHREVE SYSTEMS 
845 Lark Ave., Shreveport, LA 71105 
318-865-6743 4-9 p.m. * 1-800-227-3971 
C.S.T.—VISA/MC 


Inquiry 602. 


THE BUYER’S MART 


HARDWARE | 


USA WHOLESALE 


EVEREX MODEM 1200/2400 $79/$ 169 
EVEREX CARDS EMS/EGA $99/$109 
LOGITECH MOUSE SERIAL/BUS $69/$79 
HARD DRIVE KIT 20MB/30MB $239/$289 
SYSTEM DRIVE XTIAT $179/$629 
8087 5/8/10 $96/$135/3 190 
80287 6810 5155/12392269 


800-666-SAVE x 214-385-1138 


Р.О. Box 819058-590, Dallas, Texas 75381 
Inquiry 603. 


VESTA 80386 
COMPUTER $2695 


40MB Seagate 1MB Static 
Ram 1.2MB Floppy/Clock 
Mono/Parallel/Serial 


(800) 843-5278 
(818) 285-9265 


Inquiry 604. 


HARDWARE/ADD-ONS 


640K MotherBoard UPGRADE 
640K memory withoul using an expansion stot! Our upgrades 
allow easy insertion of 256K chips on the system board. 100% 
compatible. 30 day $ back guarantee. 2 yr wmty. Compaq Por- 
table, Zenith 150, 151 & 161: $29 ($99 with memory). IBM- 
XT. 3270 & Portabie: $39 ($109 with memory). iBM-PC: 549 
($119 withmemory). $4 s/h. Sita discount. Dealers welcome. 


Aristo 
16811 El Camino 4213-D, Houston, TX 77058 
713/480-6288, 800/3ARISTO. 


280“ / HD64180/CP/M™ CO-PROCESSORS 
Plug-in co-processors for PC, PC/AT. 
Blue Thunder 280 co-processors 
6 MHz $249.95 10 MHz $399.95 
12.5 MHz $599.95 
HD64180 co-processors $295 and up 
All co-processors with CP/M emulator. Software only 

emulator ZSIM only $99.95. 


Z-WORLD 916-753-3722 
1772A Picasso Ave., Davis, CA 95616 
r 


Inquiry 605. 
HARDWARE/COPROCESSOR 


PC MINI-SUPERCOMPUTER 
Up to 40 MIPS in Your PC! 

Fill your PC/XT/AT with 1 to 6 PC4000 boards for a high speed 
PC-RISC system. The PC4000 uses the NC4016 RISC Engine 
which executes high level Forth in silicon. Each PC4000 is a 
general purpose parallel coprocessor that delivers speeds in 
the 5 to 7 MIPS range. . . over а 100 times faster than a PC, 
K &R standard C and Forth available. From $1295. 


SILICON COMPOSERS (415) 322-8763 
210 California Ave., Suite |, Palo Alto, CA 94306 


Inquiry 606. 
HARDWARE/POWER PROTEC. 


POWERLINE GREMLINS?? 
POWER FAILURES?? 


The MEIRICK STANDBY POWER SYSTEM 
is the TOTAL SOLUTION to your 
powerline problems. 

400 watt system - $449; 

800 watt system - $795 


MEIRICK Inc., POWER SYSTEMS DIV. 


Box 298, Frisco, CO 80443 303-668-3251 
1-800-323-5911 


Inquiry 607. 


LAPTOP COMPUTERS 


LAPTOPS & ACCESSORIES 
FOR THE SMART BUYER 

Zenith 181 & 183 * Toshiba * NEC Multispeed EL 

* DATAVUE * SHARP е EXTERNAL 5*4" or 335" 
Drive units (in Ve ht. case w/power & cable) for Lap- 
top PC/XT/AT & compatibles « Brooklyn Bridge • 
Modems * Diconix printers. Fast delivery, reliable | 
& friendly service. Call for low pricing 


Computer Options Unlimited 
201-469-7678 (7 Days, ЗАМ-9РМ Eastern time) 


Inquiry 608. 


LAP-LINK 


The ultimate solution for linking laptop computer with any ІВМ 
compatible desktop РС. 115, 200 baud transfer rate—laster 
than any other product available. No installation necessary, 
easy to use split screen design. Includes incredible "unlver- 
sal cable" that connects any two computers. Transfer entire 
disks faster than a DOS copy command! Only $129.95 in- 
cluding universal cable and both 31A" and 5%” disks. "Bridge" 
owners can trade in for only $89.95 w/o cable. 
Traveling Software, Inc. 

19310 North Greek Parkway, Bothell WA 98011 


1-800-343-8080 (206) 483-8088 
Inquiry 609. 


MEMORY CHIPS 


MEMORY CHIPS 
41256-15-12-10 $2.49/2.79/3.95 51000 (1 Meg).... ... Call 
4164-15. sche 51258 for Compaq 386.6.43 
АТСА UTER nen 1.13 
41128 Piggy Back for AT, .2.63 
41464-12 (B4Kx4). .... . 327 80387, ,. 

414256 (256Kx4) . . .. -Call NEC-V-20-8 
2754,27128.27256,27512 . . Call 
Prices subject to change 


ESSKAY 1-800-327-3237 


718-353-3353 


Inquiry 610. 


NEURAL NETWORKS 


“AWARENESS” 

« 4 programs to demonstrate 4 neural network algorithms 

• Runs on ІВМ PC's and compats. 256K RAM, MS-DOS or PC 
DOS 2.0 or higher with a graphics card 

» Sea Oct. 87 issue сі BYTE "NEURAL-NETWORK 
HEURISTICS" by G. JOSIN for intro. to AWARENESS pkg. 

" NEURALSYSTEMS is sponsored in part by the CALIFORNIA'S 
INSTITUTE OF TECHNOLOGY/JET PROPULSION LAB. 

* $250 until 12/31/87 plus S&H. То order, call or write: 

NEURAL SYSTEMS INC" 
2827 West 43rd Аче, Vancouver, B C. VON 3H9 
(604) 263-3667 


Inquiry 611. 


PROGRAMMER'S TOOLS | 


TLIB™ 4.0 Version Control 


The best gets better! They loved TLIB 3.0: "packed with 
features...[does deltas} amazingly fast. . .ex- 
cellent" —PC Tech Joumal Sept 87. “has my highest 
recommendation "—R. Richardson, Computer Shop- 
per Aug 87. Now TLIB 4.0 has: branching, more 
keywords, wildcards & file lists, revision merge. LAN 
and WORM drive support, more. MS/PC-DOS 2.x & 3.x 
$99.95 + $3 s&h. Visa/MC. 


BURTON SYSTEMS SOFTWARE 
P О. Box 4156. Cary, МС 27519 (919) 469-3068 


Inquiry 612. 


AMADEUS AND MODULA-2 
For batter programming Modula-2 

Amadeus is a complete and powerful environment for develop- 
ing applications In M2 (Logitech) on PCs. Amadeus includes an 
application editor with mask/code generator and а tur-time suppon 
composed of 25 modules which supply windowing, ISAM datahase, 
improved interface for Btrieva, menus creation, tull VO procedures, 
Special support of the HP-Vectra (touch screen. . .) and much more. . 

Developers; Amadeua will increase your efficiency, Ease of use 
of dedicated database programs with the power of M2 programming 
was tha aim. With completa manual. Onty $345! Free dema disk 


aloe. ID NOUVELLES SA 
CP 877, 1001 LAUSANNE, SWITZERLAND 


Inquiry 613. 
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THE BUYER'S MART — 
SALES/MARKETING TOOLS 


Modula-2 


Repertoire, now at rel 1.5, із the largest and most widely 
used M2 library in the world. Includes extensive low-level, 
user interface, and ultra-sophlaticated database tools suitable 
for use with bitmaps, text, llats, structured records, etc, On- 
ly $89. From the creators of ModBase, EmsStorage, and 
Graphix. Complete manuals for all products available on free 
demo disks. MC/VISA/AMEX/PO/COD. 


PM 4536 SE 50th, Portiand, OR 97206 
(503) 777-8844; BIX: pml 


Inquiry 614. 


FREE BUYER'S GUIDE 


Call ot wnte for our FREE comprehensive buyer's guide con- 
taining hundreds of languages. utilities and books specifically 
for IBM personal computers and compatibles. We're the world's 
leading independent dealer of programmer's developm ent loos 
because we provide sound advice. low d&count prices, fast 
delivery, FREE U.S.A. shipping and no hidden charges. 


rammer's Connection 218-104-3781 он а AK (Collect) 
7249 Whipple Ave, NW 216-454-3781 (Intemational) 
North Canton, OH 44720 800-225-1166 Canada 
800-336-1186 USA 8102406879 Telex 


Inquiry 615. 


|... PUBLIC DOMAIN 


$3 SOFTWARE FOR IBM PC 

Public Domain & User Supported Software. Hundrads 
to choose from, wordprocessors, data bases, spread- 
sheets, assorted games for all ages, communications, 
business, music, art, programming language and useful 
utilitites for making your computer easier to learn. Most 
programs have documentation on the disk. Write for 
your FREE catalog today! 


BEST BITS & BYTES 


P.O. Box 5332, Dept-B, North Hollywood, CA 91616 
(818) 893-8304 


FREE CATALOGUE 
PUBLIC DOMAIN/SHAREWARE 


е 400 IBM PC & compatibles disks » 

200 Amiga disks * 125 Atari ST disks 
PC diska es low as $1.25 each, Amiga & ST as low as $1.60 
each! Rent or buy. Free shipping! Call toll free, write or cir- 
cle reader service for FREE BIG CATALOGUE with full 
descriptions, Please өресіу computer—48 hr. turnaround! 

Computer Solutions 
Р.О. Box 354—Depl. B, Mason, Michigan 48854 

1-800-874-8375 (M-F 10-6 EST) 1-517-828-2843 


Inquiry 617. 


RENT SOFTWARE $1/DISK 
RentPublic DomainandUser Supported Software 
for $1 per diskfull or we'll copy. ІВМ (31/2" also), 
ang. C-64, Sanyo 550 and Mac. Sampler $3. 
VISA/MC. 24 hr. info/order line. (619) 941-3244 or 
send #10 SASE (specify computer) Money Back 
Guarantee! 


FutureSystems 


Box 3040 (T), Vista, CA 92083 
office: 10-6 PST Mon.-Sat. (619) 941-9761 


Inquiry 618. 
. PUBLICATIONS 


S-100 BUS 


One of the most versatile, up-to-date, and powerful 
microsystems available today. And S-100 Journal 
covers the S-100 bus exclus меу. If you are in- 
terested In S-100 computers, and you have never 


seen a copy of S-100 Journal, circle the inquiry 


number below and we will send you a sample issue. 
(Sample issue offer valid in USA only. Others circle Na. for infomabon ) 


S-100 Journal 


SALES MAGIC 
Software solutions for better selling from 


MARKET POWER INC. 


computer innovations 
We are proud to have helped these companies: Navistar, 
Westinghouse, Kodak, Chemical Bank, Chrysler, Canadian 
Nationa! Hotels, and more... 
Whether you are a company or an Individual, we can help 


you. Call or write. (916) 432-1200 


101 Providence Mine Rd., Suite 106 A FREE 
Nevada City е California 85958 DEMO DISK 


Inquiry 620. 


SOFTWARE/ACCOUNTING 


ACCOUNTING SOFTWARE 


Applications for Microsoft? Works. Printa checka, In- 
voices, statements, and purchase orders on pre-printed 
forms. 15 reports give you totals to post to your general 
ledger. A/R, A/P, Payroll, and Purchasing at $49.95 
each. All four at $169.00 


BAKERForms? 


P.O. Box G-826/Dept. F, New Bedford, MA 02742 
(800) 338-1753 (617) 998-8732 In MA 


Inquiry 621. 


dBASE BUSINESS TOOLS 
* General Ledger * Purch Ord/invntory 
* Accounts Recvbl. * Accounts Payable 
* Order Entry * Job Costing 
* Sales Analysis * Job Estimating 
$99 EA. + s&h w/dBASE2, 30r 3+ SOURCE CODE 


dATAMAR SYSTEMS” cr CrdiChk/COD 
4876-B Santa Monica Ave 


San Diego, СА 9207 (619) 223-3344 
Inquiry 622. 


ACCOUNTING KIT $79.95 


Peanuts & Caviar is a kit designed to introduce the dread of 
accounting and bookkeeping to non-accountants. It includes а 
resetable general ledger software package free. Т ө kit consists 
of a 300 page book, worksheets, homework, homework 5 
and GL software. The software generates detailed reports, trial 
balance, income statement and ба! sheet. ІВМ or compati 
= NC cumculums by Platt College, Denver Public Schools, 
etc. $79.95. 


Learn-Ed Software 
10700 E. Dartmouth St., Ste. K202, Denver, CO 80014 


1-800-621-8385 ext. 736 
Inquiry 623. 


| SOFTWARE/BASIC 


XGRAF DRAWS IN BASIC! 


FINALLY! XGRAF replaces QuickBASIC's poor 
drawing commands with assembly language calls 
thatworkon Hercules, EGA, УСА, CGA and EEGA 


screens. Only $99.00 $4.00 S&H. Call us at 
1-800-423-3400 (9:00 AM to 8:00 PM EST) 
KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, PA 15215 
For info., call (412) 782-0384 


Inquiry 624. 


SOFTWARE/BUSINESS 


DATA ENTRY SYSTEM 


Heads-down data entry with two-pass verificalion for 

the PC/XT/AT & compatibles. Loaded with features 

like: Auto dup & skip, verify bypass, range checks, 

& table lookups. Fully menu driven only $395. 
Call for free 30 day trial period. 


COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 98020 


TPROS88 - ROUTE FINDER 
A powerlul interactive system for finding routes on 
transportation networks w/up to 512 nodes and 16K links. 
TPROBB can find the shortest path between two nodes, 


sequence up to 50 stops, compute minimum spanning 
trees and times/distances between all points. Req. IBM 
PC. 192K, graphics adapter. $99 w/8087 support, user's 
guide. sample U.S. Highway network. VISA/MC. 


EASTERN SOFTWARE PRODUCTS, INC. 
POB 15328, Alexandria, VÀ 22309 
(703) 380-7800 


Inquiry 626. 


dFELLER Inventory 
Business inventory programs written in dBASE 
source code. 

dFELLER Inventory $150.00 

Requires dBASE |! or ПІ, PC-DOS/CPM 
dFELLER Pius $200.00 
with History and Purchase Orders 

Requires dBASE 11! or dBASE Ill Plus (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 
(906) 486-6024 


Inquiry 627. 


SOFTWARE/CHURCH | 


PowerChurch Plus® 
Fast, big ү reliable church administration 
system. Full fund accounting, mailing lists, 
membership, contributions, attendance, 
word processing, accts. payable, payroll, 
multi-user support, and much more - all for 
$495 complete. FREE demo version. 

F1 SOFTWARE 
P.O. Box 3096, Beverly Hills, CA 90212 
213) 854-0865 


Inquiry 628. 


ROMAR CHURCH SYSTEMS" 


81 telda plus alternate addresses; la Is, letters, 
reports any field(s). Otfering-256 funds; optional pledge; 
Statements, post to 255x/yr. Finance-gen. ledger w/budget; up 
to 500 subtotals & 99 depts., month & YTD reports anytime 


for any month, Attendance--8 service times, 250 events par 
service; 60 consecutive weeks. Available for floppy, ЗУ: & hard 
disk. Ad too short! Write for tree 48-page guide. 


Romer Church Systems, Attn: BJB 
P.O. Box 4211, Elkhart, IN 46514 


219) 262-2188 


Inquiry 629. 


| SOFTWARE/ENGINEERING 


Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis • Root Locus • Thermal Analysis « 


Plotter Onver& © Engineering Graphics • Signal Pro- 
cessing * Aclivea/Passive Filter Design © Transler 
Function/FFT Analysis • Logic Simulation * Micro- 
strip n * PC/MSDOS • Macintosh * VISA/MC 
Accepted. 


BV Engineering * (714) 781-0252 
2200 Business Way Suite 207, Riverside, CA 92501 


Inquiry 630. 


SIMULATION WITH GPSS/PC™ 


GPSS/PC™ is an IBM personal computer implementa- 
tion of the popular mainframe simulation language 
GPSS. Graphics, animation and an extremely interac- 
tive environment allow a totally new view of your simula- 
tions. Simulate complex real-world systems with the 
most interactive and visual yet economica! simulation 
software, 


MINUTEMAN Software 


Р.О. Box 171/Y, Stow, Massachusetts, U.S.A. 


| 


P.O. Box 1914, Orem, UT 84057 


Inquiry 619. 
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(206) 776-6443 
Inquiry 625. 


617) 897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 631. 


THE BUYER'S MART 


SOFTWARE/GRAPHICS | 


SOFTWARE/ENGINEERING 


SPICE Circuit Simulation 
Non-linear dc & transient analyses, linear ас 
analyses of circuits consisting of resistors, 
capacitors, inductors, mutual inductors, indepen- 
dent & dependent sources, transmission lines, and 
semiconductor devices: diodes, BJT's, JFET's, 


and MOSFET's. PC versions $95. Versions for DSI 
boards. 
Northern Valley Software 
28327 Rothrock Or., Rancho Palos Verdes, CA 90274 
213) 541-3677 


nquiry 632. 


m7 AB™/SAP86™ 
Finite Element Analysis on ІВМ-РС Compatible Computers 
Bridging the gap between mainframe 8 PC fine alament апаіувів. . 
irterfaces for: 
* AutoCAD/CADKEYVERSACAD 
+ NASTRAN/ANSYSIS TARD YNE 
& Others 


STRUCTURAL ANALYSIS, INC. 


1701 Directors Blvd., Suite 380, Austin, TX 78744 
(512) 444-0555 


Inquiry 633. 


CIRCUIT ANALYSIS FOR WORKSTATIONS 


ECA-2, an advanced analog circuit simulator, now 
available for Apolo workstations, includes: 
* AC, OC, Transient, Fourler analysis, 
* Worst Case, Monte-Carlo, nonlinear simulation. 
* Larger circuits, faster simulations than SPICE. 
ECA-2 Apolio $3,000. Apollo Eval Kit $380. 
ECA-2 IBM PC/XT/AT $675. PC Eval Kit $95. 


Call 313-663-8810 for DEMO. 


Tatum Labs, Inc. 
1478 Mark Twain Ct., Ann Arbor, MI 48103 


Inquiry 634. 


SOFTWARE/FORTRAN 


FORTRAN 77 Extension 


EXTEND subroutines for MS, RM, IBM Pro com- 

Warg to control keyboard, monitor, text & graphics, 
Bos file & directory operations, parallel & serial I/O. 
Plus user graphics for CGA, EGA, VGA, НР7475А, 
ТЕК 4010, AutoCAD DXF & db save files. Both 8087 
& non 8087 libraries pkgd for $149. Royalty free. 


Design Decisions, inc. 
P.O. Box 12884, Pittsburgh, PA 15241 
(412) 941-4525 


Inquiry 635. 


SOFTWARE/GAMBLING 


BE A LOTTO MILLIONAIRE! 


NEW! Lotto Picker™ Plus stores winning Lotto 6, 
Keno, & Pick 3/4 numbers & uses statistical analysis 
to give you the aning edge! All U.S. & Canadian 
games are included. V2.0 features speed boosts up 
to 70%, a database editor, and much more. Never 
Obsolete—Pays for itself! For ІВМ, & С64/128 
$34.95 (4 4.55 sh). 


GE RIDGE 170 B'dway, #2018, NY, NY 10038 


ORDER NOW! 1-800-634-5463 ext. 293 
Info 718-317-1961 


Inquiry 636. 


= SOFTWARE/GAME 


SMART STUD POKER 


Play Five- or Seven-card Stud Poker against two 
computer simulated players whose characters can 
be picked from five different character sets. You 
choose the ante, bankroll etc. Runs on IBM DOS 


2.0, color monitor. $15 if ordered before Dec, 31; 
regular $25. Send money order or check to: 


Kar Yung Software 


P.O. Box 14074, Torrance, CA 90503 


NATURAL 3-D NAVIGATION 


Ш 3 Vanishing Points Navigator: Fly about or 
through objects. The Navigator provides rapid 
moving natural views and the capability for com- 
plicated rotation. The perspective can also be 


suppressed of enhanced. $149.95 + $4.00 S&H 
(may change without notice.) 
€ Require ІВМ PC or compatible (256K up). 
bp-Coding Systems 
2445 University Haighls Ауа ider, CO 80302 
telephone (303) 449-3640 е facsimile (303) 442-1967 


Inquiry 638. 


DO YOU STILL USE DOS? 
QUICK LOOK, the easiest, most powerful DOS shell 
ever, Is here! QL can Edit, Copy, View, Move, Erase, 
Hide, Unhide, Rename, Find files, and more with just 
a SINGLE KEYSTROKE. Scrap DOS and become 
a power computin' dynamo of digital dominance. QL 
has a 30-day money back guarantee and Is not copy 
protected. For more info call (513) 429-4808 or write 
CD8, 3989 Col, Glenn Hwy., Dayton, OH 45324. 


QUICK LOOK Only $34.95 


Inquiry 639. 


WOULD YOU LIKE TO KNOW? 


Your .Q.? Memory Level? Response Time? 
Coordination? — Visual Perception? 
Expand your mind with MENTOR" —aoftware that lets you 
explore your hidden talents. 58 psychometric exercises, 

inci, 25 1.0. tests. 
IBM PC/Compatibles • 256K е 54885 е УІБА/МС 


Heuristic Research, inc. 
3112-А West Cuthbert Ave.. Midland, TX 79701 
800-443-7380 (їп TX. collect 915-894-5838 


Inquiry 640. 


Affordable Digitizing Software — $250 
DIGITIZE determines the global coordinates for points, lines, 
polygons, & automatically computes length, areas & volumes. 
Plots the data on screen while digitized, Remembers the coor- 
dinate system calibration when computer Is oft. Writes to stand. 
ASCII files. Currently supports numonics, Kurta, & Sum- 
magraphics. Call for free catalog of scientific softwave. 


ROCKWARE, INC. 
7195 W. 30th Ave., Denver, CO 80215 USA 
(303) 238-9113 


Inquiry 641. 


SAVE 90% ON SOFTWARE! 
Shareware programs compare favorably to commer- 
cial programs costing $200 and up! EZ Forms, PC 
Key Draw, PC Outline, PC Accounting, over 170 
others to choose from all for $6.95 or less per disk! 
Money-back guarantee. IBM PC, Jr, or compatibles. 
Send today for FREE catalog. 


SHAREWARE EXPRESS 


31877 Del Obispo, Suite 102M, San Juan Capisirano, CA 92675 


Inquiry 642. 


SOFTWARE/GRAPHICS 


FPLOT PEN PLOTTER EMULATOR 


Use your dot matrix or laser printer as an HP pen 
lotter. Hi-res output. Vary line thickness. includes 
PLOT virtual plotter utility to capture plotting com- 


mands. Supports NEC P 7, ІВМ Proprinter, Ep- 


son LO/MX/FX/RX, HP Laserjet. Uses Hercules, 
CGA, or EGA for screen preview. $60 + $4 s&h. 


HORIZON SOFTWARE 


Suite 60 5, 24-16 Steinway St, Astoria, NY 11103 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PrtSc key to make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjet, or laser painter. GRAFPLUS supports 
all versions of PC or MS-DOS with ІВМ (псі EGA), 


Tecmar, and Hercules graphics boards. $49.95. 
Jewell Technologies, Inc. 
4740 44th Ave. SW, Seattle, WA 98116 


800-628-2828 x 527 (206) 937-1081 


Inquiry 644. 


FORTRAN PROGRAMMER? 


Now you can call 2-D and 3-O graphics routines 
within your FORTRAN program. 
НАРМАТІС: 75 callable routines for 
screen output. $135. 
PLOTMATIC: Pen plotter driver, $135. 
Forthe IBM PC, XT, AT and compatibles. We ѕир- 
port a variety of compilers, graphics boards and 


lotters. 
prone’: MICROCOMPATIBLES 
301 Prelude Drive, Dept. B 
Silver Spring, MD 20901 


(301) 593-0683 


Inquiry 645. 


GRAPHICS/PICTURE DISKS 


* Fabulous * new for PRINT SHOP, PRINT MASTER, 
NEWSROOM, MACPAINT, PC PAINT, WIN- 
BOWS, VENTURA, and PAGE MAKER, Available in ІВМ, Ap- 
ple Mac, C64 and Kaypro CP/M formats. Catalog and demo 
disk $9.95 + $2.50 S/H. 


Specify one pgm and one diak format. 


Steele Publishin 


Dept. B1, P.O. Box 5493, Concord, CA 24 
(415) 685-7265 


Inquiry 646. 


CGA- Hercules" Graphics 
Mode-MGA" allows you to use business graphics, games, 
BASICA graphics and other CGA specific software with your 
Hercules" Monochrome Graphics adaptor and monochrome 
monitor. Works with all CGA programs. $79.95 (+ $5 s&h} 
for the 3k-TSR version. 30-day money back guarantee. Сай 


or write: 
T.B.S.P. Inc. 


2265 Westwood Blvd., Suite 793, Los Angeles, C A 90064 
(213) 312-0154 


Inquiry 647. 


SOFTWARE/HOME/BUSINESS 


AUTO-PILOT 


If your homefoffice requires you to remember countless 
assignmentsttasks, put these responsibilities on AUTO- 
PILOT. Idea! for small businss & busy homeowners. 
Easy to use. Reminds you of repeating/one-ime events. 
PCIXT/ATicomp $2995 Check/Visa/MC. 


Advanced Concepts 


РО. Box 246, Ironia, N.J, 07845 
1-800-628-2828 x 655 


Inquiry 648. 


FOODWARE 


Food management software for the homemaker. In- 
tegrates recipes, menu plans, coupons, food inven- 
tory. Creates the ultimate shopping list. On-line help. 
dBASE compatible data. User manual. PC/384K/ 


2 disk drives. $49.95 + $2 ah. Visa/MC/Chk. 


FASTRAX 
PO. Box 558, Ogdensburg, NY 13669 


613/837-4089 Orders 24 hrs. 


Inquiry 637. Inquiry 643. Inquiry 649. 
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SOFTWARE/LANGUAGES SOFTWARE/SCIENTIFIC - 


SOFTWARE/LANGUAGES 


NS32000 MODULA-2 COMPILER 


Fast Propram Development System for use with MODULA-2 
—€— programs enables you to write entire ROM-based 
NS32000 target programs in MODULA-2. INLINE code pro- 
cedure as well as data-types LONGINT, REAL, LONGREAL 
supported. Complete w/" System” module (runtime support) 


in source form. Requires IBM-PC or Compatible with free 
‘A card slot. No debugger or programmer included as yet. 
U.S. $1995 


ALOIS SCHONBACHLER 
Freischützgasse 14, CH-8004 Zürich, Switzerland 
41-1-241-0514 


Inquiry 650. 


VIDEO TAPES 


UNDERSTANDING C ....$39.95 
8086 ASSEMBLER $29.95 68000 ASSEMBLER $29.95 
Loaded withexamples! Each tape leaves no stone unturned! 
Takes you from novice to axpert in 4-6 hours. А pleasant 
learning experience and handy reference. Book accom- 
panies. VHS/Beta. Іп TX, add tax. $5.00 S&H. 


APPLIED LOGIC 
2309 Royce Dr. Arlington, TX 76016 
(800) 752-7001 ext. 918 


Inquiry 651. 


THE PL/M CONNECTION 
* Your link to the IBM PC от РШМ 66 

Write programs—Create utilities 

Build application systems | 
e Complete system interface libraries 
s Dos 1, Dos 2, Dos 3, Bios, Graphics 
* Large and compact memory modules 
• 200 page Technical Reference Manual 
* Complete source in PL/M 86 and Assembler 
« Demonstration utilities with source 


CompuFirm Corporation 
7841 Baiboa Ave,, Ste 210, San Diego, СА 92117 
(619) 571-0226 © 


Inquiry 652. 


COMPILER FOR TI 520/530 
PROGRAMMABLE CONTROLLERS 


Alternative to Ladder Diagram Programming. Write your pro- 
gram in the T! 520/530 mnemanic language, instead. Use 
your favorite word processor orte xt editor to enter the pro- 
gram п a text file, then our program will compile and load 
it into your controller. Advantages: faster program entry, more 
flexible and better documentation. Runs on any IBM PC or 
compatible. Serial part COM1 required to load program. 

Еш! faatures Demo disk $10. plete package $150. 


Control Software 
РО Box 1402, Portsmouth, Ohio 45662 
(614) 354-3744 


Inquiry 653. 


DRUMA FORTH-83 


Strict '83 STANDARD. Developed for in house use. 
No 64K limitation. 64K speed & compactness to 320K. 

* ІВМ РС/ХТ/АТ & compatibles, DOS 2.0 * 

* ROM: Headerless code, separated variables 

* Assembler, file & DOS interfaces 

* Editor, examples, disk manuals 

* Numerous other features 

a Full Pkg. $79. Demo $10. S&H $2. VISA/MC 


DRUMA FORTH-83, DRUMA INC. 


SCRUTINY 
* Án advanced symbolic debugger for all MS-DOS computers 
• Compatible with Turbo Pascal, Microsoft Assembler, others 
e Packed with features, including support for graphics and 
80386 debug registers 


M STREET SOFTWARE 
5400 E. Mockingbird Lane, Suite 114, Dailas, T X 75206 


214-827-4908 
Information also available via our 24 hr. 300/1200 
modem: 214-669-1882 


Inquiry 656. 


FORTRAN Power Tools" 


Tools to help you dissect, debug, and document programs 
and more. Indispensable for large programs and programs 
written by others. These tools can generate detailed x-ref 
maps, produce tree diagrams of globai routine calls and lists 
of routines appear in the programs, print text and output files, 
extract routines, combine files, do string search, etc. ЮМ PC 
wilh DOS 2.04. 

Introductory price $119.95 + $3.50 S&H VISAIMC/MO/Check 


PJN International 


Р.О. Box 200423, Austin, TX 78720 
(512) 258-1235 


Inquiry 657. 


SOFTWARE/LOANS 


Execamort" Amortizer+ 
Loan Amortization reports—simple or complex, extra payments, 
points/fees, APR's (per Regulation Z), balloons, solve tor 
unknowns, ylelds/IRR, РУ, FV, store/retrigeve, PMI/Escrow 
charges, more. IBM-PC/XTIAT/PS2 compatible. Simpie yet 
complete-—great for client services. Acclalmed nationwide by 
Banks/CPAs/CUs/Finance/Legal/R.E/S&Le. $19995« $400 
ship. Visa/MC/AmEx. 30 day MBG. 


Electrosonics 
36380 Garfield #1, Fraser, MI 48026 


800/858-8448, 313/791-0770. 


inquiry 658. 


SOFTWARE/MEMORY 


Expanded Memory Software 
Use the extended memory you already have as 
Lotus-style expanded memory. LIMSIM Version 
2 provides the expanded memory (EMS) inter- 
face to ordinary 286/386 extended memory, $65 
* $500 S&H. Source $30 extra. 30 day money 
back guarantee. 

Larson Computin 
1556 Halford Ave. #142, Santa Clara, CA 95051 
408-737-0627 


Inquiry 659. 


SOFTWARE/PRINTER 


PRINTER GENIUS 


Powerful memory resident printer control, from pop-up 
menus or within documents • Print spool to disk • 
Background print е Directory search & file browse • Edit 
& print small text * Redirect output to any media or 
printer е Superb documentation = Preset for all dot 
matrix and laser printers • Completely flexible е РС MS- 
DOS • $69 + $4 S/H —VISA/MC/COD 


Nor Software Inc. 
527 3rd Ava, Suite 150, New York, NY 10016 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 


FOR THE ІВМ PC & COMPATIBLES 


MICROCOMPATIBLES INC. 
301 Prelude Dr., Silver Spring, MD 20901 


(301) 593-0683 


Inquiry 662. 


SCI-GRAF and SCI-DATA 


SCHGRAF produces huge hires graphs thru easy menus 
or linkable C libraries, Supports jog scales, error bars, 
screen and printer output. 


SCEDATA performs least squares and normal curve fits, 
scaling and polar coordinate transformations. 


Prices start at $59.95. 
Microcomputer Systems Consultants 
Box 747, Santa Barbara, CA 93102 


(B05) 963-3412 


Inquiry 663. 


Scientific/Engineering/Graphics Libraries 
Turbo & Lightspeed Pascal, Modula-2, C 


Send for FREE catalogue of software tools for Scien- 
tists and Engineers. Includes: Scientific subroutine 
libraries, device independent graphics libraries (in- 
cluding EGA, HP plotter and Laserjet support), scian- 
tific charting libraries, 3-D plotting library, data acquisi- 
tion libraries, menu-driven process control software. 
Versions available for a variety of popular languages. 


Quinn-Curtis 
49 Highland Ave., Needham, MA 02194 


Inquiry 664. 


TURN WordPerfect" INTO A SCIENTIFIC 
WORD PROCESSOR ONLY $75 
Display & print complete math & Greek symbol sets. 
Includes display chip, printer downtoading program, 
& free custom printer drivers & macros with proof 
of purchase of WordPerfect. Call for flyer, list of sup- 

ported hardware, & ordering info. 
SCIENTIFIC WORD PROCESSING ENHANCEMENTS 
8320 N. Lockwood Ave., Skokie, IL 60077 
(312) 677-4270 


Inquiry 665. 


forMath® text-formatter 
¢ Equations, matrices, ratios. integrals, diagrams 
* Macros, fonis, Greek/math symbols , 
* Hyphenation, secn/egn/ref numbering 
a indexes, table of contents, footnotes 
* Dot-matrix, daisywheel, laser printers. all monitors 
$400. $50 tor demo 
SHANTHA SOFTWARE INC. 
50 West 97th St. Room 11N. New York City 10025 


(212) 222-SNIP 


Р.О. Box 610097, Austin, TX 78761 BB# 512-323-2402 (212) 213-9118 
Inquiry 654. Inquiry 660. Inquiry 666. 


SOFTWARE/SCIENTIFIC 


Data Acquisition & Analysis on PC's 
ж FOURIER PERSPECTIVE 11 Advanced Digital Signal Analysis. 
+ PRIME FACTOR FFT subroutine library, Call кот Turbo Pascal, С, For- 
tran. Basic. Up п 65520 dats points. 2D intertace available. Рес. 
2 


SCIi. ANALYSIS & GRAPHICS SOURCEWARE 
* Graphics—20 2&3D types, contours, curve-fits, 3D 


= 1520 at fo a ae solids, laser/plotter perfect, forget all limits! 
теі 5 y E RT Е Gold * Imaging—enhance, convoive, 1&2D FFT, raytrace. 
^ GA арте ары йы pip * Matrix ops—inv., det., eigenv., splines, sim. eq. 


* Probabllity— complete statistics, poly/mult regr., SNR, 
confidence, MonteCarlo. (See BYTE 9/86 p32) 

2 algorithm sourcebooks & 60-progr. Q/BASICA DISK: 

elegant modular code, saves days in any language. 


$79 + 535/һ SIMPLICATION UnLtd. 
(415) 859-4244 Р.О. Box 654. Menlo Park, СА 94026 


MACINTOSH DEVELOPERS 
Speed up application development and PC to MAC 
porting with compiled libraries. • PROGRAMMER'S 
EXTENDER VOL. 1 — menus, windows, dialogs, 
text edit — VOL. 2 — Printing, graphics, lists. 


е Extender GrafPak-line, bar, log, graphs; multi- 
ple curves; customizable. 


Invention Software Corp. 
P.C. Box 3168, Ann Arbor, MI 48106 


(313) 996-8108 


* Data Acquisition & Control Boards form MetraByte, Analog Devices, 
Bu ‚ Strawberry Tree, National Instruments, Contec, & Tecmar. 


Sotware—Labtech Nutabook, Asysi, 
n Measure with 1-2-VSymphony, & Quinn-Cuitis. 

Call tor FREE A рик. Assistance А Technical Litersture 
LOW t ICE S—Satistaction GUARANTEED 
Alligator Technologies — (714) 722-1842 
PO. Box 11386 Costa Mesa, CA 92627 


Inquiry 655. Inquiry 661. Inquiry 667. 
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SOFTWARE/SCIENTIFIC 


Linear Programming/Lotus Compatible 
MATRIX CALCULATOR reads/writes LOTUS WKS 
files, linear programming, multi-linear regression, 
system of eq'ns, eigenanalysis, and programmable 
matrix operations. Requires 8087. $120 w/Turbo 
Pascal source. Consulting and custom modifica- 
tion available. 


SoftTech inc. 
14640 LaBelle, Oak Park, MI 48237 


1-313-544-8544 
Inquiry 668. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utility. Run as an 
MS-DOS command or CALL as a subroutine. Sup- 
ports most languages and filetypes including Btrieve 
and dBASE. Unlimited filesizes, multiple keys and 
much more! MS-DOS $149. XENIX $249. 


(702) 588-3737 


Opt-Tech Data Processing 
P.O. Box 678 - Zephyr Cove, NV 89448 


Inquiry 669. 


SOFTWARE/TAX PREP. 


TaxEase" System 

Federal & State returns on single disk—only $69.95. 
Easy to use. Calculates automatically, performs com- 
plex “What if" options, prints IRS-approved forms. А2, 
CA, CO, DC, GA, IL, IN, MA, MD, Mi, MN, MO, NC, 
NJ, NY, OH, OK, PA, VA, WI. Requires Lotus 1-2-3 or 
comp. spreadsheet. VISAJMC. $3 s/n chg. Money back 
guarantee. Professional package available—$99. 

Park Technologies, Inc. 

P.O. Box 1317, Clitton Park, NY 12065 

518/877-5881 or 800/423-3189 outside NY 


Inquiry 670. 
|». SOFTWARE/TOOLS 


What is Turbo GhostWriter? 
An Application Generator for Turbo Pascal" 
Complete Database in Minutes! 
Draw & paint screens with our tools. Tell Turbo GhostWriter how 
to retrieve your data. Screen Editor/Painter, FABS PLUS B-Tree 
File Manager, Мућіріе fidd s/key, Multiple keys/index, Application 


Generator produces Context Sensitive Help & Documentation, All 
for only $200! 60-day money back guarantee. MC/VI . 
Company Check. In NC (919) 782-7703. 

Info/orders call 800-227-7681 


ASCII-Automated Software Concepts Intemational, Inc. 
3239 Mill Run, Raleigh, NC 27612-4135 


Inquiry 671. 


SCHEEN MANAGEH 


MENU, WINDOW, and DATA ENTRY Support for 

the Professional Programmer! Interfaces to most 

angaages, BASIC, C, FORTRAN, COBOL, 

PASCAL, ASSEMBLER. 100 Page Manual. Thir- 

ty day money back guarantee. No Royalties. 
from $79. Visa/M 


C 
The West Chester Grou 
Р.О. Box 1304, West Chester, РА 1 
(215) 644-4206 
CALL FOR FREE DEMO 


Inquiry 672. 


NN STATISTICS 1 


THE SURVEY SYSTEM 


An easy-to-use package designed specifically for 
questionnaire data. Produces banner format, cross 
tabs & related tables, statistics (incl. regression) & 
bar charts. Codes and reports answers to open-end 


questions. All reports are camera-ready for profes- 
sional presentations. CRT interviewing option. 
CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ctr., Dept. B, Petaluma, CA 94952 
707-765-1001 


Inquiry 673. 


STATISTICS CATALOG! 
If you need statistics for ІВМ PC or Appie ll, call 
us and letour technical advisors help you find the 
statistics programs you need. 
Write or callnowto get a FREE catalog of statistics 
and quality control software. 


HUMAN SYSTEMS DYNAMICS 
9010 Reseda Blvd., Ste. 222 
Northridge, CA 91324 


(800) 451-3030 (818) 993-8536 (СА) 
Inquiry 674. 


NUMBER CRUNCHER STAT SYS 


Menu-driven. Multiple & stepwise regression, 
ANOVA, time series, discriminant cluster and factor 
analysis, principa! components, scatter plots, 
histograms, t-tests, contingency tabtes, non. 
parametrics. Import export data. Spreadsheet, sort, 
join, merge. $99. MS-DOS. Quantity discount. 


NCSS-B 
865 East 400 North, Kaysville, UT 84037 
801-546-0445 


Inquiry 675. 


STATISTIX™ Il 
Comprehensive, powerful and incredibly easy-to- 
use. Full screen editor, transformations, linear 
modeis (ANOVA, regression, logit, PCA, etc), 
ARIMA, most standard stat procedures. Clear, well 
organized documentation. Satisfaction 
guaranteed. $169 PC DOS, $99 Apple Il. 


NH ANALYTICAL SOFTWARE 
P.O. Box 13204, Roseville, MN 55113 


612) 631-2852 


Inquiry 676. 


RATS! Version 2.1 

Best selling econometrics program. Over 4000 eepias 
sold. OLS. 2SLS. logit, probit and much more! 
Forecasting with ARIMA, VAR Exponential smoothing. 
Model simulabons. Support for daily/weekly data. High- 
quality graphics to screen, plotter, printer. $200-$300. 
VISA/MC. Demo avallabag. 


VAR Econometrics, Inc. 
P.O. Box 1818, Evanston, iL 60204-1818 
(312) 864-8772; (800) 822-8038 


Inquiry 677. 


StatPac Gold™ 


Voted World's Best Statistical & Forecasting Package 
in 1987 by PC World Magazine readers. Six times 
more votes than the next closest competitor. More 
comprehensive & easier to use than all others. Get 
the facts. Call now for your FREE brochure. 
1-800-328-4907 
Walonick Associates, Inc. 
6500 Nicollet Ave. S., Minneapolis.. MN 55423 
(612) 866-9022 


inquiry 678. 


Spreadsheet Statistics 


NEW! 23 comprehensive statistics and forecasting 
modules for analyzing LOTUS worksheets. Low 
cost $24.95 each. Easy to use. Includes tutorial. 
Basic and advanced statistics with graphics and 


many user-definable options. Compare. Free 
brochure. 
Walonick Associates, Inc. 
6500 Nicollet Ave. S., Minneapolis., MN 55423 
612) 866-9022 


Inquiry 679. 


c TAXES / 


1099's-ON-DISK 


Meet newIRS regs (о file 10995 оп magnetic media. 
Use your IBM-compatibia PC's to prepare 54” 
diskette, print information returns and reports. Fast, 
easy to learn and use. For all 10995, 1098, 5498, 


W-2G. Not copy protected. Only $49, MC/VISA 
accepted. 
CUSTOM CRAFT SOFTWARE, INC. 
5730 R St., Lincoln, NE 68505 
(402) 464-3184 


Inquiry 680. 


TESTING/DOCUMENTATION 
Quality presentation is a key factor in successfully 
marketing your products. Our professional services 
include: 

* Test & evaluation * Camera-ready copy 

* Technical writing • Finished manuals 
Special services/fees for Shareware developers. For 
FREE quotes or further information, contact: 


DOCUGRAPHICS 
PO. Box 6066—Suite L108, Santa Maria, CA 93456 


Inquiry 681. 


UTILITIES 


Never Lose Another Fiie Agaln 
Just go FETCHI 
Now give your files real names. With FETCH you label your Mes with 
descriptions of up lo 255 characters, rather than the cryptic listing of 
8 or 11 characters. 
s EASY TO INSTALL— Memory resident m. 
= AUTOMATIC— No Hot-Kgy Needed. FETCH appears whenever 
PUP WINDOW : Easy Y d retrieval. J FETCH 
. entry and retrieval. Just of 
Of te Ма пата and finds t. үне 

E WORKS WITH VIRTUALLY ALL POPULAR SOFTWARE. 

54.95 + $300 S&H, CHECKVISA/MASTERCARD 


Campbell de Hyss Co. 
4340 Redwood Hwy. Ste 107, San Ralael, CA 94903 (415) 492-1605 


Inquiry 682. 


MATCH PRINTERS TO PC 


Match-A Prater adapis mos printers ta PC/PS2 and compaliples. With 
this resident driver, де! the full extended ІВМ ASCI character set on 
most pnnters. French, Spansh, German, Калап, Swedrsh, Greek. мс. 
and logic symbols Works great wih Appie Imagewrfter and D МР, 
Epson and most daisy-wheel pnnters. Solve character compatibility 
now, great lor academic and engineenng application. Introductory 
Price $5995 & $2 SAH California residents add 672% sales tax 
VISAJMC/MO/Checks 


MATCH SOFTWARE 


6426 Coldwater Canyon, North Hollywood, CA 91606-1113 
Toll free # 1 (800) FLOPPYO 


Inquiry 683. 


COPY AT TO PC 

The 1.2mB drive has long been known to READ but NOT 
reliably WRITE on 360kB floppies, With “CPYAT2PC’™ 
1.2mB drives CAN reliably WRITE 360kB fioppies saving a 
slot for a second hard disk or backup tape. "CPYAT2PC" (Not 
Copy Protected) offers 'the preferable SOFTWARE SOLU- 
TION. ONLY $79«$4 S/H VISA/MC/COD UPS B/R 

MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos, CA 94070 
Order toll free 1-800-523-B777 

415-593-B777 (CA) 212-334-1858 (NY) 
TELEX EZLNK 62873089 Dealer inquiries invited 


Inquiry 684. 


Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. You 
type in the deleted file's name, Disk Explorer finds and 
restores it Disk Explorer also shows what really on disk; 
view, change or create formats, change a file's status, 


change dala in any sector MS-DOS $75 US. Check/Credit 
card weicome. 


QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd FI. 
Toronto, Ontario, Canada M4Y 152 
(416) 961-8243 
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UTILITIES | | |... WORD PROCESSING 


HEBREW / GREEK / ARABIC 


Russian and European Languages. Full 


WORD PROCESSING 


PC-Write" Shareware Ver. 2.71 


Fast, full featured word processor/text editor for 


EXTENDED BATCH LANGUAGE (EBL) 


INTEGRATE and customize your programs with 
EBL! Write powerful utilities, insulate your pro- 


grams from novices, build custom menus 
automatically. Many powar user features: floating 


point arithmetic, simulate keystrokes, if-then-else, 


and more. Money back guarantee. Call or write 
information. $49 + $3 a/h. 


Seaware Corp. 
P О. Box 1656-B; Delray Beach, FL 33444 


800/834-8 188 305/392-2046 
Inquiry 685. 


HANDS OFF" PC SECURITY 


- Locka Hard Disk. - Restricta Floppy Use. 
- Protects Subdirectorles. 


- Normal Use of DOS Commandsand Application Soltware. 


- IBM PC, XT, AT and True Compatibles. 

~ DOS V2.0 and Higher. Hard Disk System. 
- Keep Other People's HANDS OFF Your System 
- $89.95 


SYSTEM CONSULTING, INC. 
314 Canterbury Dr., Pittsburgh, PA 15238 


(412) 963-1624 
Inquiry 686. 


$59.95!! 


Buy the RED Utilities now! Aa ды include: 

rinter spooler. 
Batch file compiler. Path command for data 
files. Wild card exceptions. Protect hard disk 
from accidental formatting. Sort directories. 
M PC. Visa/MC. 


Disk cache to speedhard disk. 


Over 10 more programs. 
The Wenham Software Company 


5 Burley St, Wenham, MA. 01984 (617) 774-7036 


Inquiry 687. 


TRI STATE COMPUTER 


Leading 


* 512K Dual Floppy 


• Keyboard 
* Monitor 


w/20 MB 


ІВМ XTs & Sys/2 Mod. 505 


VISAIMC 


featured, multi-language word processor sup- 
ports on-screen foreign characters with no hard- 
ware modifications. $350 (dot matrix) or $500 
(laser) + $5 s/h. Or send $15 + $4 shh for 
for demo. Req. 512K/graphics 


Gamma Productions, Inc. 
710 Wishire Blvd., Suite 609, Santa Monica CA 90401 
213) 394-8622 


Inquiry 688. 


DuangJan 1.3 
Bilingual word processor for English and one of 
these: Armenian, Bengali, Euro/Latin, Greek, Hin- 
di, Khmer, Lao, Russian, Tamil, Telugu, Thal, Viet, 
. . .,0f Create your own language with font editor. 
$69-- $4 s/h (+ $10 for.) LaserJet +$49. Demo $5. 
IBM compatibles. 


MegaChomp Company 


3524 Cotman Avenue. Philadelphia, PA 19149-1606 
(215) 331-27 48/8138 


Inquiry 689. 


ARABIC SOFTWARE 
Superb Features & Value 


CORDOBA G1 95) 
( 


Arabic-English Word Procasaor 


ANDALUS ($95) 
Arabic Language Support System 


METRACO COMPUTERS LTD. 
86 Chesson Rd., London W14 9QU, England 
Tel: 01-381 8823 TIx: 269722 metrac G 


Inquiry 690. 


160 BRÓADWAY, NEW YORK, NY 10038 
(Bet. Maiden Lane and Liberty St.) 
(212) 349-3134 « Open weekdays 9-6, Sunday 10-4 


IBM PC. With spell check, screen clip, mailmerge, 
split screen, ASCII files, macros. Easy to use. Sup- 
ports 400 printers - LaserJet+ and PostScript. | 
Software, User Gulde, and Tutorial on 2 disks for 
$16. Try it, then register with us for only $89 and 
get User Manual, 1 year tele-support, newsletter | 
and 2 upgrades. 90-day guarantee. VISA/MC. 


Quicksofti-800-888-8088CALL TODAY! 
219 First N., #224-BYTC, Seattie, WA 98109 


Inquiry 691. 


Get Results With 
The 
Buyer's Mart 


For more 
information 
Call Mark Stone 
at 


BYTE 
(603) 924-3754 


MC & VISA ACCEPTED 
NO ADDITIONAL CHARGE 


Laptop Computers 
Toshiba T3100/20 ., 
Toshiba T1000 


» -3099.95 


CALL TOLL FREE ORDERS ONLY 1-800-221-1926 


PRINTERS 
Edge Model D Brother HR 20 AT&T 6300 
Brother M 1509 6300 1 - 360K FD .. 
IBM Pro Printer XL * 640K RAM, * Graphics 
589998 “ Clock/Calendar 


Toshiba T1100 

Sharp PC 7100 

Zenith 2-181.,,...,..., 
Zenith Z-183 

NEC Laptop 

New NEC Laptop 


Card 


IBM Pro Printer ii 
bs s * Keyboard 


Epson LX 800... 
w/20 MB HD 


114995 
3 Epson FX 66E 


584995 
5114995 


ENH XT — (Model 286) 

° 640K 80286 6 MHz. 

“ 14.2 Drive IBM 20 MB HD 
* |BM Keyboard 


CALL 
tem 2 Model 50 


10MHz processor 


IBM S 
| * 8028 


* 1MB RAM standard 

« Built-in parallel & serial ports 
« 20MB hard disk 

* 1 4MB 3V?" drive 

* Enhanced keyboard$249995 


Enhanced AT 339 
« 512K 1.2 FD 
* |BM 30MB HD 


• IBM Keyboard 532999: 


COMPAQ Portable ПІ 
Model 20 

« 640K 1.2 FD 12 MHz 

“ 20 MB 40 $3499*5 
Mod. 40 w/40 MB HD$4099*5 
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NEC Power Mate | 20 MB 
° AT Compatible 

ғ 640K 80286 8 MHz 
“12 FD, DOS 

* HD controller card 


Epson LQ 1000....,... 
Epson EX 800 

Epson EX 1000° 

Epson LQ 2500 
Panasonic КХР 1082i. , 
Panasonic КХР 1592... 
Panasonic КХР 1595 . 
Panasonic KXP 3131 .. 
Panasonic КХР 3151 .. 


Epson Equity | Plus 
* 640K, Dua! Floppy 

* Parallel Serial Ports 

« DOS & Basic 

* Keyboard, * Video Board 

* Mono Monitor $94995 


w/20 MB 6119995 


Epson Equity ІІ ІМ STOCK 


NEW 


Pan. КХР 1080i 


$1499?5 


SUPER SPECIALS 
Seagate ST 225 місопі.. . 
Plus 20 MB 


OKI ML 192 Pius , 
OKI ML 193 Plus 


LASER PRINTERS 

HP Laser Jet Series Il . . . 1579.95 

OKlLaser. . .. .. ..1249.95 

Epson CO 3500. ...... 1248.85 | 
All items subject to availability and price changes. Mail and phone orders 
for typographic 


Apple Computers 

Abie GS į 

Apple RGB Monitor . 

Macintosh Plus 

Mac SE Dual Floppy ...2099.95 
Mac SE Hard Drive .. 

SE Keyboard 

Imagewriter {I 


OFTWARE FOR IBM 
ase {Il Plus EET 

Word Perfect 42 .,,..... 

Lotus 123 

Framework Il 

Laser Fonts 


amputer 
Fox Base Plus 
Microsoft Base Pius 
Typing Tutor IV 
Inset 2 


Circle 300 on Reader Service Card 


WE ACCEPT MAJOR 


RCHASE ORDER 
PURCHASE ORDERS CHARGE CARDS 


oe CompuSave 


Call Toll Free: 1-800-624-8949 


COMPUTERS 
BM PS/2 Model 25 . SAVE AGT Model 80 .. . 1365 


PRINTERS 
CIE Triprinter 1395 


BOARDS 
Aristocad Kicker 159 Artisti 


CIE 800 Line SAVE 
Citizen 1200 ‚ 142 
Citizen 180... 159 
Citizen MSP15E 312 
CitienMSP40 — 279 
Citizen MSP45 405 
Citizen MSPSQ . ... .379 
CitizenMSP55 .. .. 469 
Citizen Premier 35 .. 439 
Citizen Tribute 124 .. 539 
Citizen Tribute 224 ....595 
С МоћС715 875 
C.itoh C815.. ...... 1965 
C доп C310XP — .. 485 
C.Itoh C310CXP 535 
C Itoh C315XP 

C.Itoh C315CXP 

Fujitsu DL2400 ..... .. 
Fujitsu DL2600 

Fujitsu 0L 3300 ........535 
Fujitsu DL3400 ...... 549 
Panasonic 1090/М2 . . 158 
Panasonic 1091UM2 . . 178 


539 
Panasonic 1592 .... ..379 
Panasonic 1595 ....... 412 


Panasonic 3151 
Seikosha MP1300 
Seikosha 5180 
Seikosha SP180 
Toshiba P3Z1SL 


Toshiba P341SL...... 649 


Toshiba P351 Il 885 
Toshiba P351C II ..... 1015 


Alps 324 

Alps 2486 

Alps 2424C 

Alps P2000 

Aips P2100 

Diconix D150 .. . 


NEC CP550 

NECCP760 

OTC 850XL 1665 
Okidata 182 + ... SAVE 
Okidata 192 + 

Okidata 193+ 

Okidata 292€ 

Okidata 293E 

Okidata 204 

Dkidata 2410 .... 1739 
Star NB2410 435 
Star NB2415 

Star ND10 

Star ND15 

Star NPIO . ...... 
Star NR15 


ТІ 865 


Canon/Diabto/Epson/Genicom;/Qume 

Quadram Microfazer: 64K / Parallel 

Quadram Microfazer I: 512K/Par 8 Serial . ...... 109 
Duadram Microfazer IV: 256K/6 Serial Ports 495 


Cables; Ribbons, Sheet Feeders 
Stands; Switch Boxes Tractors 


LOW PRICES 
LOWPRICES 


LOW PRICES FOR LASER PRINTERS 


CIELIPS 10+ 2345 
Citizen Overture ..... 1399 
Data Products 1230 . 2545 
Data Products 2665 . 13500 
Diablo4045CP 4195 
Okidata Laserline 6 .. 1365 
Panasonic 4450 .. ... SAVE 
Printronix L1012 ..... 2295 
Quadlaser1 2665 
Qume Script 10 3795 
Taxan Crystal Jet .... 2445 
Toshiba Page 12 . .. 2595 


Acer LO-75 
ASTTurbo 
Canon 8-11 
Genicom PPA .... 
HP Laserjet БН 


NEC 890 
QumeL10 
Qume L10 + 


Cordata And Other Makes And Models 


IMAGE SCANNERS 
AST Turbo Scan; Mac + & Mac512 


ASTTurbo Scan: РС/ХТАТ 


Datacopy Jetreader 
Hewlett-Packard Scanjet 
PanasonicFX-AS505 


PGS 15300: With Adapter & PC Paintbrush 
PGS 15300: With Adapter & OCR Software 


Taxan Crystal Sean: Apple 
Taxan Crystal Scan: [8M 


ІВМ PS/2 Model 30 . 1299 
IBM PS/2 Model 50 . 2729 
ІВМ Р5/2 Model 60 , 3999 
ІВМ Р5/2 Model 80 5395 
NEC Mullispeed . .. 1369 
NEC Mullispeed EL 1629 
Toshiba T 1000 

Toshiba Т 1100 + . .. SAVE 
Toshiba 71200 SAVE 
Toshiba T3100/20 . 3099 
ZenihZ-181 .... .... 1835 


AST Model 85 .... 
ASTModel $0... 
AST Model 120 .. 
AST Model 140 

AST Mode! 170 .. 
AT&T 6386... ... 


Sharp 4501... 


Sharp 4502 .. . 
Sharp 7000A . .. 
Sharp 7100 
Zenith 2-183 


Acer {Multitech) 900-B1: 80286/10 MHz 
Acer 910-B1: 80286 / 10 MHz / 512K 
Acer 710-0: 8088/ 10 МНг/768К/2 Drives 
Acer 710-5: 8088/ 10 MHz’ 768K Drive ........ | 
Acer 1100-84: 80386; 0 Wait 40M Drive 

Acer 1100-88: 80386/ OWait/80M Drive ......... 
Acer 1100-8 13: 80386/ 0 Wait! 130M Drive 
AT&T6312: 12 MHz / 1M / 1.2M Drive 

Compaq Deskpro 286 M-1: 8-12 MHz 

Compaq Oeskpro 386 M-40: 1M / 40M Drive .... 
Compaq Deskpro 386 M-70: ІМ / 70M Drive .... 
Compaq Deskpro 386 M-130: 1M/ 130M Dr . 
Compaq Portable 111 M-1: 640K; 1.2M Drive . ... 
Compaq Portable |І M-20: 640K’ 20M Drive... 
Compaq Portable Ill M-40: 640K: 40M Drive ... 
ITT Xtra301: 10MHz / 3.5" Drive 

ITT Xtra 400 EGA: 80286 / 10 MHz 

ITT Xtra 400: 80286 / 10 MHz. _........_....... 
Packard Belly T286: 15 MHz/640KEGA . ...... 1995 
Sperry IT: 1M / 44M Drive / Keyboard 


Televideo Telenix386 


Televideo 386; 2M/ 0 WaiU40M Orive....... 
Wyse 286: 10 MHz / 640K / 1.2M Drive 
Wyse 2108: 8 MHz / 512K / 1.2M Drive 
Wyse 2112: 12.5 MHz / 1M / 1.2M Drive 
Wyse 2214: 12.5 МНҢг/0 Wail/1.2M Drive 
Wyse 3216: 8038670 Wait’ 1M A Drive 
Alos; Apple/ Cordata; Samsung: Mitsubishi 
TERMINALS 


Ampex 220 
Ampex 230 + 


Liberly 1 + 
Liberty 1: Turbo . .....429 
бите 1016 

Qume 1016 + 

Televideo 905 

Televideo 955 
Televideo965 .........419 
Televideo 9220 452 
Televideo 9550 349 


Adds 1010 ..... .. 
Adds 2020 


MODEMS 


Multitech 224€C 345 
Practical 1200-i 

Practical 2400-i 155 
Practical 2400 Ex .....179 
Prometheus 2400G — 249 
Raca-Vadc 2400VP . 398 
USR Couner 2400 .....925 
USR Courier 2400E . 399 
Ven-Tel 2400 MNP .... 462 
Ven-Tel 18000 Врз .....949 


Hayes 1200-8 

Hayes 2400 .. .... 
Hayes 24008... . 
Мййесі 224E . .. 


Anchor i Avatex / Migent/ UDS / Zoom 


1935 
1699 
2025 


. 2365 
4165 


SAVE 
949 
1249 
1295 


. 1969 


2315 
1399 


4665 
9229 
6299 
2975 
3699 
4299 


E 


.. 


ASTRampage:AT ....299 
ASTRampage: XT ....199 
Genoa Super EGA ..... 189 
Video 7 VGA SAVE 
Hercules InColor 279 
intelinboard 386 ... 1329 
NEC GB-1 Graphics . 255 
Orange ProGrappler .... 75 
Orchid Tiny Turbo 

Orchid Turbo PGA ... 1095 
Paradise Auto 480 .....149 
Paradise Basic ЕСА .... 115 
Quadram Ша VGA . 365 
Sigma Designs 400 . 279 
Sigma Designs VGÀ . 329 
ST8 Chauffeur HT .....152 
Tailtree J-RAM:AT .... 169 
Talltree J-RAM 2 

Talltree J-RAM 3 

Talliree J-RAM-AT3 . . 219 
Taxan Gold Card 169 
Tecmar EGA Master . 259 
Vermont IM1024 ... 2395 
VerticomCAD480 ....445 
Verticom M256E .....1199 
AST Advantage Premium 
ATI Graphics Solution 
Hercules Graphics + 

Intel Above Board 286 
Orange ButteredGrappler + 


Artist + 

Artist 10 

AST Advantage 

AST Six Pak + 
AST5251-11 

ATIEGA Wonder ....189 
ATIVIP. ......... SAVE 
Boca ЕСА .......... 132 


649 
Paradise Auto ...... 139 
Quadram HPG .....675 
STB Multires 2 
STB VGA . 
Taxan 560 ..........179 
Tseng EVA480 .....325 
Tseng Ultrapak ..... 125 
Vermont IM640 . 1099 
Verticom МІБЕ 
VerticomHi6 .... 2099 
Verticom H256 ... 2399 


Quadram Prosynch With Mouse 


TalltreeJ-Laser +: AT 
Talltree J-Laser +: PC 
Tecmar EGA Master 800 
Video 7 Vega Deluxe 


Advanced Digital / Alloy / Others 
MONITORS 


Amdek 1280 WeCard . 675 
ASTTurbo Vision ..... 1275 
Verlicom 2Page .... 1795 
HitachiCM1588A .... 1699 
HitachiCM2073 ..... 2595 
Intecolor 19" EGA ... 1495 
Magnavox Composite . 89 
Magnavox Multimode . 529 
Microvitek Autosync ... 
Mitsubishi 1371A _ 
Mistubishi 6922 


NEC Multisyne + 
NEC Mulisy XL . 
Sigma Laser 15 


Wyse 700: With Card ...585 
Zenith 1470 


Ayden 19" EGA 


Roland MB142 ...... 149 
Samsung TTL ....... 85 
Samsung RGB 


Thomson4375 . .... 
Thomson450A . ... 
Zenith 1490 


DISK DRIVES 


Amdek Laserdrive .....645 
Miniscribe 20M Card 389 
Miniscribe 30M Card . 429 
Miniscribe 3053 ..... SAVE 
Miniscribe 6053 599 
Miniscribe 6085 829 
Seagate 40M Drive . 419 
Seagate 80M Drive ...879 


Plus20M Card 
Plus 40M Card ..... 
Priam (D45H 

Priam ID100RC . 1099 
Priam ID230RC . 2325 
Seagate 20M Kit . 269 
Seagate 30M Kil , 319 
Toshiba 3.5" Kil. .... 112 


Alloy/ AST; Mountain/Teac Taligrass ‘Maynard 


Calcomp 1041670. 4495 
Calcomp 1042GT .... 8095 
Calcomp W43GT . 6495 
Calcomp 10446T . 10995 
Cal. Plotmasier . . 3799 
Cal. Colormaster . . 3499 
H-Packard 7475A . . 1429 
Houston DMP41.42 . 2295 
Houston DMP51,52 . 3295 
Houston ОМР5152МР 3695 
Houston ОМРЖА . 4095 
lgine 3700 Multi . . 3495 
line 4000 Multi. . 4495 
Roland OXY99) . 56 
Roland OXY2000 , . 4095 
Roland DXY3300 . . 5345 


DIGITIZERS 


Houston TG101! 499 
Houston TB1017 
Houston 708011 
Houston T68017 
Houston 108024 
Houston TG8036 .... 
Kurta 15: 85 x 11 
Kurta IS: 12 x 12 
Kurta I$: 12 x 17 
Kurta 1:8.5 x 11 
Kurla 1: 12 x 17 
Kurta Series 283 ... 
Numonics 12 x 12 
Numonics 12 x 17 
Numonics 20 x 20 . 
Numonics 20 x 24 . 
Numonics 24 x 36 . 
Numonics 36 x 48 . 
Numonics 44 x 60 . 


Mouse Systems Serial .. 99 
Mouse Systems BUS . 109 


Calcomp 12 х 12 . 
Calcomp 18 x 24. 
Calcomp 24 x 36 . 
Calcomp 36 x 48 . 
Calcomp 44 x 60 . 
GTCO 20 x 20 .... 
676024 х 36 .... 2099 
GTCO36x48 . .. 2545 
Hitachi 11x11 ....459 
Hitachi 12 x 17 ._...995 
Hitachi 15 x 15 .... 1145 
KurtaPenmouse ...182 | 
Kurta 1: 12x 12 ....499 
Summa + 12x 12 . 369 
Summa 12 х 18 ....639 
Summa Т x24 . 2305 
Summa 24x36 . 3299 
Summa 36x48 , 3008. — 


Summa Mouse 
Mouse Systems A+ . TO 


Microsoft BUS: With Windows 2.0 Software 2.2... 12 
SOFTWARE 


Brooklyn Bridge 

Cricket Graph 

Crosstalk ХМ. ........ 9 
DAC Easy Accounting . 45 
First Choice 

Harvard Graphics .....219 
Mace Utilities 62 
MicrosoftExcel/PC . ..309 
Microsoft Windows 2.0 . 62 


Microsoft РС Works . 115 
Multimate Advntg. 1l . 255 
Norton Utirties .......... 55 
Norton Utiles Ady, ..... 77 
PFS 1st Choice ........85 
PFS tst Publisher . .... 59 
PFS Professional Ме ... 139 
PFS Professional Write . 112 
Picture Pe rfeci4.0 ..... 189 
Quick Bask Compiler . 62 
429 
285 
Ventura Publisher 459 
WordPerfect Executwe . 109 
Wordstar 2000 + 
Wordstar Prolessional . 


HOURS: MON-FRI 7AM-6PM/SAT 9AM-5PM * IN ARIZONA CALL (602) 437-4855 


CompuSave: 4207 S. 37th St., Phoenix, AZ 85040/Prices Reflect Cash Discounts And Are Subject To Change Without Notice. Major Credit 
Cards And Selected PO's Are Accepted. We Cannot Guarantee Compatibility. CompuSave Is A Division Of Adlanko Corporation. 
Circle 67 on Reader Service Card 


The Library 
Мага! ......... 


Smarterm 240 


Superpaint .. 
Timeline 2.0 


Mail Order Electronics - Worldwide 


ameco 


ELECTRONICS 


NEC V20 & V30 CHIPS 
Replace the 8086 or 8088 in Your IBM-PC and 
Part No. increase Hs Speed by up to 40%! Price 
UPD70108-5 (5MHz) V20 Chip. .... 5 8.75 
UPD70108-8 (8MHz) V20 Chip..... $10.75 
UPD70108-10 (10MHz) V20 Chip... . $29.95 
UPD70116-8 (8MHz) V30 Chip. .... $13.75 
UPD70116-10 (10MHz) V30 Chip. . . . $29.95 


74LS174.. : zi 


i 7415175.. 49  .39 
74LS07. . 1.09 99 |7415189...., 459 449 
741508. ..... 29 19 |7415191.,... 59 49 
741510... 29 19 |74L3193..... 79 69 
741514, ,,... 49 39 |741 5221..... 69 59 
74_527..,, 35 25 |7415240..... 69 59 
741.530....,. 29 19 | 7415243. (69 59 
74L8S32. ..... 35 25 | 7415244..... 69 59 
741542., 49 39 |7415245..,.. 89 79 
741547...... 99 B9 |7415259., 99 89 
741573...... 39 29 |7415273..... B9 79 
74LS74...., .o5 25 | 7415279. 49 39 
741575..... . 39 29 | 74LS322..... 4.05 3.95 
7ALS76. ..... 55 45 | 74LS365..... 49  .39 
74LSB5..., 59 49 |7415366..... 49 .39 
741586...... 35 25 17415367..... 49  .39 
741590...... 49 39 | 7415368. 49 #39 
741,593..,... 49 39 %7415373..... 79 69 
741.5123..... 59 49 | 7415374...., 79 69 
74LS$125.. 49 39 | 74LS393. . 89 79 
74_5138...., .49 39 | 7415590..... 605 5.95 
741.5139.. 49 39 | 7415624.....205 195 
7415154..... 1.09 99 | 74LS629..... 295 


7415157..... 45 .35 |7415640..... 1.09 99 
741.515В..,.. 45 35 | 7415645.,,,. 1.09 99 
741.5163..... 59 49 SEED. Lease 1.09 99 


59 


74LS$164..... 


74F139..,....,.... 69 


"dy n nn wg 9I ND. -—-.-—- 


"o a «93 »a22U "à à wee o3 5 ^ d =" 


належав зз о» 


аяте» оу» я 


.69 
CD4027 .... 35) CD4511.,....,..... 69 
CD4030...... reves, 29] С04520............ 75 
С04040.,.......... (65 | CD4522............ 79 
CD4049 Же 29 | CD4538.......,.... .79 
CD4050........... 29 | С04541..:......... 89 
CD4051...,........ 59] CD4543. ....., » 79 
С04052............ 59 | CD4553..... T .. 4.95 
CD4053 ГГ -59 | CD4555.......... .79 
CD4063.. ......... 1.49 | CD4559............ 7.95 
СО4066............ 29 | CD4566...... ...-». 249 
CD4067....... , . 129 | CD4583....... ..... 89 
CD4069.... 225 | С04584............ .39 
CD4070........,. 25| CD4585...... РЕР Г 89 
Ср4071............ 25 | MC14411P....... ..8.95 
CD4072............ 25 | MC14490P.,....... 4.49 


‘Mail-Order E 


ectronics | 


FOR ORDERS ONLY ALL OTHER INQUIRIES 


415-592-8097 


MISCELLANEOUS CHIPS 
Part No. 


8000 SERIES Cont. 
Part No. Price 
8228. ... .2.95 
8237-5. DE. 
8243.. PE 


95H90......,... 

280. Z80A, ге SERIES 4... 1395 
MC68010L10 
MC68020RC12B 169.95 
MC68881AC12A 149.95 


етте e ET 


B087 (5MHz) 129.95 
80877 (10MHz). 22995 
BOB7-2(BMHz) ... 169.95 

Ж. DATA ACQUISITION 
ADCOBOALON. .... 3.19 
ADCO808CON..,,, 5.95 
ADCOBOSCCN. . 
ADCOB16CON. 
ADC1205CCU-1,. 
DACOBOB8LON. ,, . 
DACI OO8LCN. . 


"938 4 9 «99* 


8156. НЕР 


ee 178 
SEEN "7 


MICROPROCESSOR SALE! 


Part No. 


8052AHBASIC CPU w/BASIC Interpreter.......$ 298 T: 
MC68008L8 32-Bit MPU (8-Bit Data Bus).....$ 19.95 
MC68701 8-Bit EPROM Microcomputer ....$ 14.95 
MC68705P3S  8-Bit EPROM Microcomputer....$ 14.95 
MC68705U3L 8-ВИ EPROM Microcomputer....$ 10.95 
80286-10 16-Bit Hi Performance MPU. .... $ 99:95 
80287-8 Math Co-processor (8МН2).:... $299.95 
80287-10 Math Co-processor (10МН2).... $329.95 
80387-16 Math Co-processor (16MHz) {дү $494.95 


WM. e | COMMODORE CHIPS 


DYNAMIC RAMS - - 
Part No. Price | Part No. Price 
4116-15 16384x1 (150п5)............. 89 
4128-20 131,072х1 (200ns) (Piggyback). 3.25 | WD1770....... 11.95 
4164-120 65,536x1 (120ns).. 175 | SI3052P....... 249 
4164-150 65,536х 1 (150ns).,..... са 125 6502 2.65 
4164-200 65.536 х 1 (200п5)..,.......... 99 52 : 
TMS4416-12 16,384x4 (120п5)....... 3.49 6504А........ , 1.95 
8118 16.384 х1 (120пз)............ 49 f 6507 4.39 
41256-100 262,144 х 1 (100ns)............. AGS. ааа я 
41256-120 262,144 х 1 (120ns)........... aos | 6510......... ‚ 9.95 
41256-150 262,144 х 1 (150п5).,....... ....325 | 6520 1.95 
50464-15 65,536х4 (150ns) (4464).,,... 4.95 | : Е 
511000Р-10 1.048,576 x 1 (100ns) 1 Meg....3495 | 6522..,,,,.,.. 395 
514256P- 10 262,144 x 4 (100ns) 1 Meg.....2995 | 6525 ‚‚.... 495 
STATIC RAMS 
2016-12 2048х8 (120г6)..............1.69 6526....ү...., 14.95 
2018-45 2048х8 (45п5).......... («08858 Т 9929. ......., 295 
2102-21. 1024 х1 (25005) Low Power.,,.. 1.95 6532 6.49 
21143 1024 x4 (450ns)... .. Й 9o жазалары ы 
2114N-2L 1024x4 (200п=) Low Power... 1.49 6545-1........ 495 
21C14 1024x4  (200ns) (GMOS). 049 | 6551 4.49 
2149 1024 x4 (45ns)......... ‚....249 | 9991.......... : 
5101 256x4  (450ns) CMOS.. .195 | 6560.......... 10.95 
6116P-3 2048x8 (150ns) CMOS..... ... 1.89 
6116LP-3 2048х8 (150ns) LP CMOS..... 195 | 6567, ...,,.... 14.95 
6264LP- 12 8192х8 (120ns) LPCMOS..... 425 | 6569 24.95 
6264P- 15 8192x8 (150ns) CMOS..... .,. 3.49 E d 
6264LP- 15 8192x8 (150ns) LP CMOS..... 37534 6572.......... 8.95 
6514 1024x4 (350п5) CMOS........ 3.49 
43256-15L 32768 x8 (150ns) Low Power... 11.95 6581 (12V). .... 14.95 
EPROMS 6582 (9V)...... 14.95 
TMS2516 2048х8 (450ns)25V....... .. 695 | 8360....... . 14.95 
ТІМ52532 4096х8 (450ns)25V.......... 695 8501 10.95 
TMS2532A 4096 x8 (450ns)21V.......... қол Nc nhe tette V 
TMS2564 8192x8  (450ns)25V...... .. .995 | 8502....,...., 7.95 
TMS2716 2048x8 (450ns)3 Vottage.....995 | 8563 1595 
1702A 256x8  (lus).... NOU 695 444... . 
2708 1024xB (450ns)....... oos aaa 495 8564........ 9.95 
2716 2048x8 (450пв) 25М.......... 3.75 
2716-1 2048x8 (350ns)25V........ .425 | 8566...... 24.95 
27C16 2048x8 (450ns) 25V (CMOS). ‚549 | 8701 9.95 
2732 4096 x8 (450п5) 25V., ‚.. 395 5 V i 
2732A-20 4096 x8 (200ns) 21У..........425 | 8721.......... 14.95 
2732A-25 4096х8 (250ns)21V.......... 395 | 8722 995 
27С32 4096х8 (450п5) 25V (GMOS)... .595 Paga o que. Me 
2764-20 8192x8 (200ns)21V.......... 425 | °251104-04..... 10.95 
2764-25 8192x8 (250ns) 21М.......... 3.75 
2764A 25 8192 x8 (250ns) 12.5V..... ..395 | 318018-03.,,.. 10.95 
2 8192 x8 (450ns) 21V.......... 295 | 318019-03..... 10.95 
27C64-15 8192x8 (150ns)21V (CMOS).. .649 1; 
27128-20 16,384 x 8 (200ns) 21V.......... 695 18020-04..... 10.95 
27128-25 16,384 x B. (250ns) 21V.......... 595 | 325302-01..... 10.95 
27128А-25 16,384 x8 (250ns) 12.5М........ 525 
27С128-25 16384 x8 (250ns) 21V (CMOS)..695 | 325572-01..... 14.95 
- 32768 х8 (200ns) 12.5V....... 695 |“ OOPLA** ...15. 
27256-25 32768 x8 (250ns) 12.5V. ....... 595 825100PLA 15:33 
27С256-25 32768х8 (250ns) 12.5V (CMOS) 795 | 901225-01.....11.95 
27512-20 65536 x8 (200ns) 125V....... 1349 | 901226-01..... 1195 
27512-25 65536 x8 (250ns) 125V. ...... 11.95 
68764 8192 x8 (450ns) 25V......... 1395 | 901227-03..... 11.95 
EEPROMS 901 229-05 а « » » e 1 1 „95 
2816А 2048х8 (350ns) 5V Read/Write .. 595 *No specs. available 
2B17A 2048x 8 (350ns) 5V Read/Write.. 7.95 **Note: 82S100PLA = 
2865А 8192x8 (250ns) 5V Read/Write .. 9.95 U17 (C-64) 
52B13(21V) 2048х8 (350ns)5V Read Only... 1.49 


415-592-8121 


The MM5321 isa TV c camera sync generat designed to 
supply the basic sync functions for either color or mono- 
chrome 525 iine/GOHz interfaced and camera video recorder 
applications. COLOR BURST GATE & SYNC 

ALLOW STABLE COLOR OPERATION 


ММ5321М............ $11.95 
INTERSIL Also Available! 


74HGC HI-SPEED CMOS 
Part No. Price | Part No. Price 
74НСО00.,.......... 25 | 7АНС175........... 69 
74НС02............ .25 | 7АҢС221......,.... 1.19 
74НСО4,,... ...... 29 | 7АНС240...,....... 99 
74HCO8... ....., 29 | 74НС244.,,,.,...,. 99 
74НС10............ -29 | 74НС245..,,....... 99 
74НС14............ 49 | 74НС253....,..,... 559 
74НСЗО. . вғе%4%40т) 229 74ҢС259.,.,....... .89 
74HC32. ,,........ 29 | 74HC273....,.,.... 99 
744С74..,......... 39 | 7АНСЗ?3,.......... 99 
7АНС?5........... . 39 | 7АНСЗ74...,,,,..... 99 
7АНС?б..,.,.:.... .45 | 7АНС595,.......... 129 
7АҢСВ5.,;,........ -79 | 7АНСӨВВ...,.,..... 99 
74HC86.....,.,... .39 |74НС943..... vs 8.95 
74НС123........... 89 | 74НС4040..;,,.... 99 
74НС125........... 49] 74НС4049,,,.,,.,. .59 
74НС132........... 69 | 7АНС405О..,.,,... 59 
74HC138...... „.... 49 | 74НС4060......... 99 
74HC139......... .. 49 |74HC4511..,..,... 1.29 
74HC154..,,....... 1.49 | 74HC4514..,,..,.. 1.79 
74НС1ӨЗ......,.... 65 |74НС453В.,,,,.,.. 89 
74HC174........... 69 | 74HO4543......... 1.19 
) ғанс | ===; ` ae 

74HCTOO........ t. .29 I4HCT138...... анна .59 
ТАНСТО2. ....,.... -29 |74НСТ157..,.,...... .69 
74НСТ04...,,...... 29 | ТАНСТ174.,,........ .69 
7Я4НСТОВ.,.,,........ .29 |7АНСТ175..,..,..:., .69 
7АНСТ10..,........ .29|74НСТ240..,.,..... ,99 
74АНСТ32.......,.... .229 | 7АНСТ244. ,...,... . .99 
7АНСТТ74............ .49 NS s 4. 1.19 
T4HCTBE... .... ,4. 49 | 74HCT373., ОТЕ 


Аша ыш EO Жа ES ED a ta es ‘ 


LM1 458N. , 


TLO74CN 2s. 1.19 [LMT1488N.......... .49 
TLOB4CN 99 DS14CBBN (CMOS) 1.19 
AF100-1CN 22 895 | LM1489N.......... 49 
LM3O7N........... .45 DS14CB9N (CMOS) 1.19 
LM3098K....... 1.25 | LM1496N..... .... B9 
LM311N..,,....... 45 MCTIG40P я .... 349 
LM317T..,..,..... 79|(М1871М......... 195 
LM318N. .,... 99 | LM1872N. ......... 195 
LM319N...,.,..... 1.29 | LM1896N-1. ... 1.49 
LM323K ........ ;,.395 | ULN2003A. ........ 79 
1М324М........... 39 | XR2206............ 395 
СМӘЗӨК...,....... 495 | Хн2211.,.......... 2.95 
(М339М........... .39 | XR2243............ 195 
LF347N........ 2...1.79 | 261$29............3.95 
(Мз48М........... 69 | 261531... ....... 221.10 
LM350T. 295 | 261 532............1.19 
(Ға51М............ 39 1260633, ....,...... 1.49 
LF353N. ..... 49 |(.М2901М..,....... .39 
LF355N.......... .. 79 |1М2907М,......... 129 
(ЕЗ56М............ 89 | LM2917N (8 pin)... 1.95 
(ЕЗ57М...........109 | MC3419CL ....,... 695 
LM358N. .......... 49 | MC3446N... ...... 1.69 
LM360N. ...... 2.2 2.19 | MC3450F. .......-. 1.95 
LM361N. .......... 1.79 | MC3470P 195 
LM380N-8 99 | MC3471P.......... 195 
LM386N-3. . -89 | MC3479P..,... 479 
(М387М........... .99 | MC3486P. ,.......- 1.69 
LM393N. ... 39 | MC3487P. ......... 1.69 
LM399H. ....... 295 | LM3900N.,,..,.... 49 
(Е411СМ.......... 79 авч bere aane 1.19 
TL497ACN. ..... 2..1.48 TP 

NE540H (оз) ey 2 95 LM3914N ТЕТ 1.95 
МЕ555\/............ LM3916N..... ‚„„.„, 1.95 
XHL555.. а es МЕ5532....... . “... 69 
МЕБ, дә | МЕ5534............ 69 


7805K (LM340K-5) .. 1.29 


NESSBN. .......... .B9 | 36451 (LM340K-12) 129 


МВБ, rete? 522 | 7815K (LM340K-15) -1.29 
нога is 7805Т (LM340T-5) .. .49 
wenn. 4... 8.2: 7812Т (LM340T-12). .49 
LM741 ‚++ -29 | 7815T (LM340T-15). 49 
LM747CN........,. -59 | 7905K (LM320K-5) ., 1.35 
МС1З50ОР...,...... 1.09 | 7905T (Кш): 59 
МС1З72Р.......... 1.95 | 75472.......,..... 584 
MC1377P. ..., ‚ 229 | 75477. . ees, B9 
ЖЕСІ MC145106P. . . 325 


MC1 rir RA 2 55 


one ТІ UWUVV...-- 
"T" B. tot 4 
» ^» 24 а =й oh э m mn 
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40 
Soldertall Standard (Gold & тз & Header Plug Sockets Also әне 


PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 


358 BYTE * DECEMBER 1987 


Circle 144 on Reader Service Card 


Worldwide * Since 1974 


* QUALITY COMPONENTS + COMPETITIVE PRICING є ўа 
* PROMPT DELIVERY Босе 


* Wire Wrap 
* Component 


ELLE ao Sell ater 

ameco IBM and Apple Compatible amec 

tote P eee Display Monitors p S Solderless C. 
rototype PC Boards "e. А: 

NEW" ур Franklin 12" Green Monochrome p ааа аранайы 


Apple Il, 1+, Је, Іс Compatible 
* Composite video output • 18MHz 


T ioi * Resolution: 800 lines at center 
Pi Boar witha. | SMON. ......- ОС 659.95 
nes - 31/62 12" Amber Monochrome — 
mero Р TTL Input, High Resolution (PC/XT/AT) 
JE417 (Pictured) Connection | pamBER.................... 
JE41 1 (6'A", No Pads, Gen.Purp). . . a a $1 2.95 н А A 
IRAT wires 2” $14.95 : Дд ed er ill Amber/Green/Color Switchable, 


8 à ee ^ 


JE417 (вз, Plated w/Pads, РС/ХТ). . . . $19.95 
| Рагї Dim. Contact Binding 


{1 Extender Boards wt m. ontact Binding рд 
Designed for | ТЕ5154.................................. : Тыла 09 5 ЖҰЙ 


5 бех % 200 0 8229 
Troubleshooting 14" Ultrascan Color — CGA/EGA/PGC/VGA Compatible, 800x560(max.) | JE21 3% x 21% 400 о $ 449 
and Testing Resolution (PC/XT/AT) JE22 65x13 630 0 $ 5.95 | 

ei. m JE419 (Pictured) | 7%9Ә”ШІ................»..,...........»..»,»... » rx ar X ati 830 0 : e 
— e — ————PÁÀ %x3% 1,360 2 

jl ; (SYs'Extender, 22/44Connector) . р e IBM PC/XT/AT Compatible Display Cards | JE25 6»«4& 160 з $22.95 
a" А г . қ ; à 2 3, L 

ЧС Um Extender 31/82 Connector)» 9 9? | JE1050 Mono Graphics Card with Printer Port. $59.95 pi at m SD Р pues 


JE1052 Color Graphics Card with Printer Port . $49.95 
JE1055 EGACardwith 256K Video RAM .... $149.95 


INTRODUCING JAMECO'S NEW 
COMPUTER KITS!! 


temas Jameco's IBM" AT Compatible Kit! 
GOMMA 2 Mini- 286 6/8/10/12 MHz Kit! 


EGA Card 

JE1055 $149.95 Part No. Description Price 

(not included) JE1043 1.2М/360К Floppy Control. $ 49.95 
JE1015 XT/AT StyleKeyboard....$ 59.95 

41256-120 512KRAM(18 Chips)..$ 71.10 


Accessories 
for Commodore 
VIC-20, C-64 & C-128 


Ja Extended 80-Column 
Card for Apple //е 


* BO Col./64K RAM * Doubles | 
amount of data your Apple Ле 
can display as weil as its mem- 
ory capacity *Ideal for word 
processing * Complete with 
instructions 


JE864 $49.95 
ADD1 2 (Disk Drive II, il+, fe) $99.95 
Additional Apple Compatible 


D 


JE232CM (Pictured) 


*CM1 (3008 Modem VIC-20, C-64) . $19.95 
* JE232CM (н5232 Inter. vic-20, C-64) . $39.95 
CPS10 = (c-64 Power Supply)... . . $39.95 
CPS128 (С-128 Power Supply). . « « $59.95 


*Also compatible with C-128 in 64 mode only. 


zUC RI: =RPRCARID 


JE 1012 Baby АТ Flip-Top Case.... $ 69.95 
mo ud MO ory JE1032 200WPowerSupply. . . . . : 89.95 Products Available 0 Available 
ce JE1022 5v."High Density Disk Dri 109.95 F a osten 
Half Card jme | 161003 Baby AT Motherboard NEW! сыла Seagate 20, 


(Zero-K RAM-incl. Award BIOS ROM) . $399.95 95 


(c9 Regular List $850.80 


Expand the memory of your 
Tandy 1000 (128K Version) to 
as much as 640K. Also includes 


30 & 40MB 
Half Height 


= | % ОМА controller chip. 
TE512 Includes 512K БАМ........... $119.95 


SAVE $50.85! v. Hard Disk 
ТАМА ет cok ричол Chip (ОЧУ) „у, S9993 Pug: Soas spen Күр оп) кыр 52993 JE1 008 ІВМ" АТ Compatible Kit. 9 9 6 » "35 е з $799. 95 f Drives 
20Meg Hard Disk 7 ST225K (Pictured) 

) c ST225 20MB Drive only (РС/ХТ/АТ)... 5269.95 | 

T20MB 20мв Hard Disk Drive Board m Jameco's 4.77/8MHz UDO ЛТ ST225K 20MB w/Controller (PC/XT) . .. $319.95 

for Tandy 1000......... $494.95 SAVE p ST238 30MB Drive only (PC/XT/AT) . .. $299.95 

SX20MB 20MB Hard Disk Drive Board $70.70 4164-150  128KRAM(18Chips).. $ 22.50 ST238K 30MB w/Cont. (PC/XT/AT) .... $339.95 
for Tandy 1000SX. ...... $499.95 и 41256-150 512K RAM (18 Chips).. $ 58.50 $7251 40MB Drive only (PC/XT/AT) ... 5469.95 | 

А ў ЧЕ 1040 Бате re: F 25-52 ST251XT 40MB w/Cont.Card (РС/ХТ)... im 

D e Keyboard. .$ 59. ST251AT 40МВ w/Cont Card(AT)..... 589.95 

No A ZIDATAT ROMICS ' JE1030 150 Watt Power Supply $ 69.95 


{ JE1020 S'" DSDDDisk Drive .. $ 89.95 
б AMBER 12" Amber Monitor... $109.95 
E JE1001 4.77/8MHz Turbo Motherboard 
(Zero-K RAM — Includes Award 


Jameco PC/XT 
&AT Compatible 
Disk Drives 
JE1022 (Pictured) 


JE1 020 (360K Drive, PC/XT/AT) . .. $ 89.95 
JE1022 = (1.2MB,AT Compatible) . . . $109.95 


2400/ 1200/300 Modems  —E 


* Hayes command compat- 

ible «Bell 103/2124 com- 

mew patible’ Auto-dial/auto- 

2, п апвмег-ҒССарргоуеа”, 1- 

„1 year warranty * The 1200H 

| 8 24005 include MaxiMite 

Communication Software 

| * The 1200C & 2400E donot 
include software 


a a wo * à o» ч 


JE 1071 Multil/O with Controller 
and Graphics....... $119.95 


FREE! QUICKSOFT PC 
WRITE WORD PROCESSING 


1200H 1200/300 Baud Internal Modem. ...% 79.95 eG WARE INCLUDED! 0 я DATA BOOKS 

a к ыст. бы : Нериїағ Шат 867065. | ET aeree arr MERE СЕ 

2400E 2400/1200/300 ExternalModem.... $219.95 чЕ DE OBMRO/XT Turbo Com 005 (IBM™ PC/XT Turbo Compatible Kit) . . 5929.72 Kit) . . $599 95 30009 Intersil Data Воок (87). ........ ,. $14.95 
22% ІВМ Compatible Motherboards | 210830 сады ыы ыы вту... : $17.95 


4, NEW! Switching 
ИЙ. Power Supply 


230843 Intel Microsystem Hndbk.Set(87).... $24.95 


ШААНИСИН FANS 


- 4,77/8MHz operation (Turbo only) Qm a 
* B087 Math Co-processor capability 
ж : BIOS ROM included 

& JE1001 477/8MHz.......... $104.95 


: { 


NE JE1000 а77мн:........... $ 89.95 


* Regulated, 11 ОУАС/220УАС 


"т om ow = x» э э = dcn 


Switchable * 40 watt * Size: BWL x 3°W x 2%"Н - Weight: 
1.1 Ibs. * Data included ЭАЛ ws Ware sprees $11.95 
PSCCO7................. ЖЫ ОПА! Add-Ons Available! EG&G Rotron (3.125" square, 34 сіт) 


U.S. Funds Only $20 Minimum Order Data Sheets — 50€ each 
Shipping: Add 5% plus $1.50 Insurance ІВМ is a registered trademark of Intemational Business Machines Prices Subject to Change 
canora Rosmana | Mall Order Electronics Worldwide (Б Send $1.00 Postage for a 
dd 6%, 6⁄2% ог 7% FREE 1988 CATALOG 
FAX yen 2503 d ameco xr PES 
12/87 Е L ECT R O N | CS €1987 Jameco Electronics 


1355 SHOREWAY RD., BELMONT, СА 94002 • FOR ORDERS ONLY 415-592-8097 + ALL OTHER INQUIRIES 415-592-8121 
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Circle 69 on Reader Service Card 


The Uitimate «=> 
Diskette Value... М | 
| Discover the 


Difference ... 
2 FOR 1 LIFETIME WARRANTY =i" 


4 Pkg'd in 6 different colors, bulk or boxed NOW IH | 


/ Backed by 2 for 1 Lifetime Warranty 

9 100% tested and certitied 

/ Made to exceed A.N.S.I. specs by 62.5% with a 
guaranteed clipping level of 65% or above 


9 Includes tyvek mia (not paper), write protect 
tabs and user labels 


/ Brand-name quality at affordable prices 


5-1/4" - 48 TPI DS-HD 986 TPI 
| DS-DO IBM-AT Compatible 


49 1.09 
5 9 BOXED | | g 
[| COLOR EJ 


Simply top Brand-Name Quality, made in the 
U.S.A. by a leading manufacturer. Factory 
polybagged in lots of 20 (тіп order 40) 


BULK 
COLOR 
OR GRAY 


America's 


WCentech’ Premium Quality 


Color Diskettes 


4 TIMELESS WARRANTY 

/ Periormance exceeds A.N.S.!. spec. by 88% 

4 Each disk 100% tested and certified 

4 14 COLORS for data organization 

/ Pkgs. of 10 tyvek sleeves, w/p tabs, & ID labels 
5-1/4" - 48 TPI 05-НО 96 ТРІ 
05-00 ІВМ-АТ Compatibie 


6 7 PLASTIC STORAGE BOX | 85 
= COLOR = 
„77 1.75 


3-1/2" - 135 TP] 3-1/2" - 135 TPI 
DS-DD COLOR BLACK DS-HD 


1.73 


BULK 
COLOR 


PLASTIC 
STORAGE BOX 
America's No. 1 


Name-Brand 
Diskettes 


DS-HD 96 ТР! 
IBM-AT Compatible 


1.70 


| 5-1/4" - 48 TRI 1*, 
DS-DD 


„84 | 51. 


ditt FREE Platen Cleaner 


5-1/4" - 48 TPI 
DS-DD 


DS-HD 96 ТР! 
IBM-AT Compatible 


1.4 


5-1/4" DS/DD 48 TPI 
Exceeds ANSI specilications 


+ 6¢ FOR TYVEK 


TERMS: P.O. orders accepted, government and schools on | 
net 30, SHIPPING: U.S. orders add $3.00 per 100 diskettes | 
or fraction 1һегесі, add $3.00 for COD orders. 

PRICE PROMISE: We will better any lower delivered price | 
on the same products and quantities advertised nationaily. | 


Toll Free Order Line: Information Line: | 


1-800-233-2477 1-801-561-0092. 


SARI, ОТАН A400 

ANDY, 84 

yip HRS:8 AM TO 5 PM 
‚ JMC. (MTN. TIME) 


360 ВҮТЕ , ОЕСЕМВЕК 1987 


4.80, 


| Capra orders LA 
| add G4 i 


are for = Жа» 


Sottw 


* DOS partitions to 
1 GIGABYTE 


* Spans two drives in one 


| bootable partition 


• Supports big drives on 
AT and XT 


• Secures data | 


| GOLDEN BOW SYSTEMS | 


| $120 


| 534 міну 
handing 


yir 


2870 Fifth Avenue | 
Suite 201 | 
San Dingo, СА 92103 


619/298-9349 


Circle 117 on Reader Service Card 


IEEE488 


Technology that hits the mark 


For IBM-PC/XT/AT/IC/RT8150 and all 
other compatibla computers 

For PHILIPS PC :'YES 

HP commands [anter clear etc.) 
implamaentad 

SRU/ASYST compatible 

64 kByte memar capacity 

DMA and INTERRUPT can be activated 
by simple commands 

HELP functions, SYNTAX monitoring in 
clear text 

BASIC, BASIC(compiled), TURBO:BASIC, 
(TU RBO-) PASCAL, MODLILA-Z, 
FORTRAN, C, ASSEMBLER 


UCM + OEM WELCOME 


Messtechnik 
Oatanverarbeitung 


Ines GmbH 

Neuenhdter Allee 45 

5000 Köln 41 

Waest-Garmany 

Phone: -49-221.4386 59 hi 
Teletex: -2627-2 21-4237 gizkin 
FAX: -49-221-491871 


Circle 354 on Reader Service Card 


Multi-User, Multi-tasking 
2 to 30 Serial Ports 
512K to 14.5 Megabytes RAM 
Real-Time Clock/Battery Backup 
Full SCSI Interface with DMA 
Bundled Software: 
059/68020 Operating System 
Basic 


C 


Utilities 
Options: 
68881 Math Coprocessor 
2 Meg RAM Upgrade Boards 
Many more Options 


QT20X Prices start at $2195. Board 
level to complete systems available. 
—— аы, 


FRANK HOGG LABORATORY, INC. 
770 JAMES STREET 
SYRACUSE, NEW YORK 13203 
315/474-7856 TELEX 646740 


Circle 108 on Reader Service Card 


А 


і 
o 


Smart 
Register 


a 
Ж 
| 

Т 
ІШ 


e Cash Register/Point of 
Sale/Inventory 

e 100% dBASE Ill data files 

e |mport into 1-2-3, Accounting, and 
most other programs 

e Interface to Bar Code, Receipt 
Printer, Cash Drawer, Register 


WE CARRY ALL 
HARDWARE, TOO!!! 


ORDER NOW 
(915) 837-7180 


SCR — Box 714 
Alpine, TX 79831 


Circle 261 on Reader Service Card 


NOW, AN EASY 
WAY TO SHARE 
YOUR PRINTER! 


Share any number of PC's and printers with- 
out cables, switches, or waiting. 


Just plug PAMCO's Lil Devil into the printer 
port of your PC. Works like a printer buffer 
and saves the data on a removable RAM car- 
tridge. At your convenience, plug the RAM 
cartridge into another Lil’ Devil attached to 
your shared printer. Easy! 


Allows you to work anywhere. Frees your PC 
and Printer. Even a floppy disk can't do all 
that PAMCO's Lil’ Devil can. 


Comes complete with power supply, standard 
parallel printer port recepticie, standard paral- 
lel printer cable and plug, one RAM cartridge 
and instructions for 
only $149.95. 


t X 


Call for more information 1-800-255-6265 
N.C. 704/529-1593 


PAM CO 920 Blairhill Rd., Suite 101 
Charlotte, NC 28217 


Circle 217 on Reader Service Card 


TERMINAL 
EMULATIONS 


NEW SOFTERM PC, 
THE LEADER IN EXACT 
RELEASE TERMINAL EMULATIONS 
* OVER 30 EMULATIONS 

* KEYBOARD MACROS * HOTKEY 
* VIRTUAL DISK CAPABLE ° SCRIPT FILES 
* KEYBOARD TRANSLATE ° MULTITASKING 
* CAPTURE FILES TO DISK OR PRINT 


* FILE TRANSFERS WITH 7 PROTOCOLS 
(I.E. KERMIT-SERVER,HA YES.XMODEM,ETC.) 
* CONCURRENT AND BACKGROUND 
COMMUNICATIONS AND МОНЕ!!! 
A COMPLETE EMULATION & COMMUNICATION 
PACKAGE 


SEIFTRONICS 
800/225-8590 
CALL FOR INFORMATION 


(303)593-9540 TELEX 450236 


Circle 268 on Reader Service Card 


BYTE 
LISTINGS 
YOUR WAY! 


It'S easy. Now there are 
three ways to get source- 
code listings that go with 
BYTE articles — on disk, 
in print or on line. 


LISTINGS ON 
DISK BYTE listings on 


disk are right for you if 
you want to compile or 
run programs quickly. 
Disks are now available 
by annual subscription as 
well as individual orders. 
BYTE offers listings in 11 
popular disk formats. 


LISTINGS IN 
PRINT This print sup- 


plement contains source- 
code listings described in 
the issues of BYTE. 


LISTINGS FROM 


BIX (BYTE Information 
Exchangel By joining 
BIX, you can download 
BYTE source-code 
listings at standard BIX 
rates. See BIX informa- 
tional ad listed in Reader 
Service index in this 
issue. 


Y Ov 


бы 


FOR DIRECT 
ORDERING CALL 
TOLL FREE: 
800-258-5485 


Call: M-F, 8:30 a.m. to 
4:30 p.m. Eastern Time 


(603-924-9281 for New 
Hampshire residents) 


For credit card 
orders only. 


Singl 
Please send me single disks in Month 
the format checked for the (one disk) 


following 1987 issues: 


5% inch: (1 $8.95 


[] January Г] August 
[] IBM PC 
O February О September 
П Г] Apple 1i 
Магсһ D October 
O Apri = О Kaypro 2 CP/M 
pri November О Tandy Mod 4 
О May О December О MS-DOS В Sector 
[] June O IBM PC Issue O TI Professional 
[] July 


3% inch: О $9.95 
Г] Apple Macintosh 
Г] Atari ST 

Г] Amiga 

[] HP 150 

O IBM PS/2 


Disks of listings for December 
1985 and all 1986 issues are 
available at the prices stated at 
the right. Please mark the 
appropriate format and note 
the issue date below. 


Month 


О $9.95 


Year 


ІМ PRINT 1987 Supplement Issues 
IN USA: 

1987 Annual [] January through March 1987 for 

Supplement = ju $6.95. 

Subscription Rates tod о June 1987 for on- 


Г] July through September 1987 


IN USA: for only $6.95. 
only $18.00 O October throu 
gh December 

(Save $9.80) 1987 for only $6.95. 
OUTSIDE USA: OUTSIDE USA: 
only $21.00 Г] January through March 1987 for 

О April through June 1987 for on- 

|у $7.95. 


LJ June through September 1987 
for only $7.95. 

[] October through December 
1987 for only $7.95. 


COMBINED DISK 
AND PRINT 
SUBSCRIPTION 


Bundled together, 
giving you the 
convenience of disk- 
based source-code plus 


5% inch: 
O IBM PC 

О Apple Il 

O Kaypro 2 CP/M 
[] Tandy Mod 4 

О MS-DOS 8 Sector 
Г] TI Professional 


3% inch: 


Г] Apple Macintosh 
the ease of reference of | Г) atari ST 
rint. О Amiga 
P ГІ HP 150 
О IBM PS/2 


DECEMBER 
Мете 


City_ — State 


County or Parish 


Credit Card # 


Exp. Date Signature an Date 


Please allow 4-8 weeks for delivery. 


IN USA: 


[] $69.95 
(Save 546,40) 


О $79.95 
(Save $49.40) 


(1 $79.95 
(Save $49.40) 


IN USA: 
Annual Subscription 
(13 disks & 4 Issues) 


О $84.95 
(Save $59.20) 


О $94.95 
(Save $62.20) 


Г] $94.95 
(Save $62.20) 


OUTSIDE USA: 
Annual Single Annual 
Subscription Month Subscription 
(13 disks) (one disk) (13 disks) 


О $10.95 О $89.95 


О $11.95  [] $99.95 


(1 $9995 


О $11.95 


1986 Supplement issues ро: 


IN USA: 


L] January through June 1986 for 
only $8.95. 


Г] July through September 1986 
for only $6.95. 


О October through December 
1986 for only $6.95. 


О 1986 Annual Subscription for 
only $18.00 (Save 54.85). 


OUTSIDE USA: 


О January through June for only 
$9.95. 


О June through September for 
only $7.95. 

Г] October through December for 
only $7.95. 

(О 1986 Annual Subscription for 
only $21.00 (Save $4.85). 


OUTSIDE USA: 
Annual Subscription 
(13 disks & 4 Issues) 


Г] $104.95 
(Save $69.20! 


[] $114.95 
(Save $72.20} 


Г] Check enclosed 
Г] MasterCard 
Г] VISA 


О U.S. Funds enclosed (If ordering 
from outside the U.S. please remit in 
U.S. funds drawn on a US. bank. 
Thank you.! 


(Save $52.40} 


(Save $55.40) 


(Save $55.40) 


[] $114.95 
(Save $72.20) 


HERI 


"OLD 
AERE 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 10 PETERBOROUGH, NH 


POSTAGE WILL BE PAID BY ADDRESSEE 


BYTE Listings 


One Phoenix Mill Lane 
Peterborough, NH 03458-9990 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


PC COMPATIBLE SYSTEMS 


AST PREMIUMj/286............. 


Circle 286 on Reader Service Card (Dealers: 287) 


800-528-3138 
Orders Only 


PC COMPATIBLE* SOFTWARE 


--------Data Base Management------- 


Fortron 386........................... CALL , Ashton-Tate dBase ll .............. $ 288 
“Soden Мн, Cat ROM. SUN АБ 902-991-7870 Technical ШОҒАН EIE E 
-1 2, % А nowledgeman 2.01................ 
360k fipy, 1 yr parts & labor warranty m PFS: Professional File........... $ 111 
gem nire ET eA $ КЕ Р Е О Р L Е R:Base ome bath еі vit 3 $415 
80286-10МН2 "0" Walt, 512K-1TMb. (xe гг -- ЖИН ------ cations------------ 
RAM, 200W P/S, 8 slots, 3 HH drive lO ыд А FREE WHEN YOU PAY c — Carbon Сору Plus (Merldlan)..$ 118 
bays, keyboard, 11.5 Norton SI. i GROUND ATES 7 Crosstalk I (Microstuf).......$ 88 
EasyData & FastData Boards Залға d г | MEOS" or aps A EU 137 


МОР Monochrome Card ....... $ 48 
CGP Color Сага.................... $ 59 


NewWord ҚЫ дей 4.0 cione)$ 178 
WordStar 4.0 ........................$ 334 


EGA Enhanced Graphics... $ 135 | m 
IOC Floppy, S P.G (к Card * 75 CONNECTIVITY PRINTERS /PLOTTERS /LASERS | MultiMate Advantage ll .......... $ 248 
MUL 0-384K S P G СІК $ 79 PFS: Professional Write ........ $ 88 
WD-WA2 hard & fit y drv сш. $ 139 Four-User Network Special Brother M-1709 Желе $429 Word Perfect PEUT ep йы. ір ТУУР 5 194 
ATMA ы | NNOVELL | sium — 159 paci алкен у 
G-A0nmh2 O we : rother HR-40 ......................... : 3 
Indtech 5191 266-10mhz, 0 wal, 12 | Server/Work Station: Brother HR-20 777777$339 Framework 1 (Ashton-Tate) -$ 394 
slots, 512K, 1.2Mb fipy, K.B., 238watt ІМОТЕСН 6/8 MHz АТ, 2Mb RAM, | Panasonic 1092i..............$295 Lotus 1-2-3.............................. $ 298 
P/S, runs Novell non-ded 286 $ 1,195 12 slots, 238W, serial & 2 parallel | Panasonic 1592 $375 Multiplan 1.11......................... $ 138 
rts. monitor, 1.2Mb fi 4 70 Panasonic 1595 s ITE $ 419 PFS: First Choice ..................$ 78 
Mb Hard Dr. DOS 33, бА азе | panasone 3131... 228 Symphony (ош. $ 438 
NOVELL ELS NetWare 286 Lv | Panasonic 3151. j $369 2 7 Desktop Publishing— ao R 
Everex 60i 60 Mb Tape.......... $ 739 (Gusers) Menu Driven Set-Up Xerox/Diablo 635.............$ 698 Harvard Pro. Publisher.........$ 394 
Fujitsu 360K ....$ 79/1.2 Mb $ 124 | ArcNet 4-Port Passive Hub Houston Instruments... CALL РЭ: First Publisher.............. $ 44 
Irwin 20 Mb Таре.................... $465 | 4 ArcNet Cards & Cables Y Cem MEMO GALL ARTIX CUR UT oe Фа 
Micropolls 1333A 44 Mb........$729 | 3 EasyData SUPERturboXT's-Ea | CalComp. CALL ае AD CRM EUR аистов cn 
p P H 

Micropolls 85 МЫ.................... $ 888 Incl: 640K, AT-style keyboard &| SUMMA TTT CALL arvard Graphics.................... $ 188 
Mitsubishi 3.5" 1.6 Mb........... $ 119 ; H.P. LaserJet Serles 2......... CALL Маа ACC Pur E $ 324 
Priam ID130 .......................... $ 2,169 Retal! $12.629 Now Oni $ 4.888 Q.M.S. - PS-800 + .................. $4,479 SummaMouse-Optical i“ eet $ 78 
Priam |076.......г....г.л.. 25 995 | ar Xerox 4045 Model 50........... 53,666 — .. Project Management. —--—- 
жаңа, ена ышы: , ArcNet and EtherNet............CALL BOARDS Harvard Total Project Mgr ......$ 284 

э ыш frd КТТС $ 234% WESTERN DIGITAL "Wedo поротата нуна 


Seagate 20 Mb PC Subsystem $ 288 
Seagate 30 Mb PC Subsystem $ 388 
Teac 48 ТРІ ..... $ 95/96TPI.$ 115 


UTS 2424 ADH ........... 


StarLan Kit with StarCard and two 
StarLink cards, 25' cables: 


with ViaNet v3.06.15.............. $ 499 
with Novell ANW86 8-user Ltd $ 995 


AST 6-PAK Prem/256K-2Mb ..$ 169 
AST НАМРАСЕ-286-512К .....$ 388 
AST Hot Shot 286-10XT .......... $ 369 
AST ADVANTAGE-5 12K ......... $ 375 


Intel Above Board/286/4020...$ 359 


14455 NORTH 79TH ST. SCOTTSDALE, AZ 85260 


MONITORS & TERMINALS 


Samsung ЕСА Т'п' 5............ $ 369 
Samsung 14"RGB T 'n' S......$ 249 
Samsung 12" Amber T'n'S.$ 79 
Tatung CM-1365 Color/Text....$ 319 


Tatung CM-1495 14" Tilt 'n’ Swivel 
Omniscan VGA, EGA, etc. ........ $ 519 
NEC Multisync Мопіїог......... 
WYSE WY700 1280 x 800....... $ 769 
WYSE 60 Terminal ................. $ 419 


TELEX 9103806778 SONEHUND FAX 602-483-0920 


CTS 2424 AMH Error Corr..... $ 289 
EasyData 2400-Fuli Card ........ $ 178 
EasyData 2400D-External...... $ 188 
МишТесҺһ............................... CALL 
Tatung DM-212PC сага mod.. $ 75 


an. $4.25 d 


Feb. 
March | $4.25 | |5425. 
April | $425 | |5425. 
Ma |$425 | |65425. 
June 
uy | —— | $425 | $4.25 
Aug. 
Sept. 
Oa. 
Nov | $4.25 | |5425. 
De.  |$425 |$425| — Hancock, NH 03449 


О Check enclosed Payments from foreign countries must be made in US funds payable at a US bank. 
Ш VISA [] MasterCard 
CARD # 


SIGNATURE 


The above prices include postage in the US. Please add 8 50 per сору for Canada and Mexico; and $2.00 per copy to foreign 
countries (surface delivery). Please allow 4 weeks for domestic delivery and 12 weeks for foreign delivery. 


Advertised prices аге cash, prepaid, VIS A, M/C m Custamers Sun for terma calculate addi 
charges in Ihe following way: P.O.'s & AMEX + .95; C.O.D.'s--.99. Shipping first 6 lbs. min. $6.00. 

Sales tax AZ res, only. Returns may be subject to restocking fee or credit towards a future purchase. 
Prices subject to change without notice *Free FedX only applies to orders from 1-9 lbs & over $50. 


BACK ISSUES FOR SALE 


SPECIAL ISSUES and INDEX 
BYTE 83-84 INDEX 
BYTE 1985 INDEX 
1984 SPECIAL Сілре то IBM PCs 
1985 INSIDE THE IBM PCs 
1986 INSIDE THE IBM PCs 
APPLICATIONS SOFTWARE TODAY SPECIAL 
Circle and send requests with payments to: 


BYTE Back Issues 
Р.О. Box 328 


Ex». DATE 


NAME 
ADDRESS 
CiTY 


STATE 


DECEMBER 1987 * BYTE 361 


LOW COST 
IEEE-488 
INTERFACES 


$295 

RS-232 to 
IEEE-488 
Powered from 
handshake línes 


x 


GPIB-2000 


Interface PC 
card for XT 


2) 
At 

K 
f 


$19 


Need additional information on pricing, 
volume discounts, or technical information? 
Call us toll free at (800) 227-7317 
In Ohio (216) 349-3444. 


"P 6200 SOM Center Rd, • Suite C23 
EECTRORICT Solon, OH 44139 
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| HD64180 
| CP/M-80 


Develop code for embedded microproces- 
sors on your IBM-PC using our software 
tools and coprocessor cards. Test your 
| software on our Z80 and HD64180 
coprocessor cards. Execute your СР/М-80 
development tools at clock speeds up to 
12.5 MHZ! Use our remote debugger to 
debug in your target system. Complete 
development systems for less then $1000. 
Z -World 
1772A Picasso Ave. 


Davis, СА 95616 
(916) 753-3722 


In Germany: iSystem Tel: 08131/1687 


= ғ Presto! 


<=" A Link to 
vum... Mainframe 
ез alin Graphic 


Find out how ar whole family of 
EMU-TEK graphics сеппіпаі emulation 
software makes good sense for the work you do. 
Call today for more information. 


ЕТС | 


(714) 995.3900 
(800) 962-3900 (800) 972-3900 (Calif.) 
10801 Dale St., Suite M-2 
Stanton, CA 90680 
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The ideal solution for embedded control 
applications and stand alone development. 


° 8052 Basic CPU 

е PROM Programmer 
e iSBX* Expansion Bus 
e Highest Quality 

* 1 Year Warranty 


$228.00 QTY 1 
Call Now! (603) 469-3232 


Inquire about our 8051 product development 
kit for the ІВМ PC/XT/AT. 


4 Ы Binary Technology, Inc. 
P Main $t, Р.О. Box 67 Meriden, NH 03770 


“SBX is a trademark of Intel Corporation, 


See how well 
you can pro- 
gram for 


Z80 or HD64180 


This professional, IBM-PC based, compiler is a com- 
plete implementation of the "С" language for the 280 
or HD64180 microprocessor. Includes features such 
as: function prototyping, 31-character names, single 
precision floating point, full library source, M80-L80 
and SLR Systems compatibility, etc. Hi-Tech" "С" 
has been established for years in Australia. Pricing 
from $195.00. We also have 280/Н064180 co-proc- 
essor cards for IBM-PC and PC/AT. Call for a ful 
catalog of Miicroprocessor development 10015. 


Z-Worid 


1772A Picasso Ave. 
Davis, CA 95616 
(916) 753-3722 


In Germany: iSystem Tel: 08131/1687 


"260 Specialists" 


Circle 326 on Reader Service Card 


Seria! ФИН Parallel 


Convert What You Have 
To What You Want! 


"95232 бегін! * Centronics Parallel 
* 8 Baud Rates * Handshake Signals 
* Latched Outputs * Compact 34 x 4X x 1) 


No longer will your paripheral cholces be limited by the үрө 
of port you have avallable! Our new High Performance 700 
Series Converters provide the missing link., Based on the 
latest in CMOS technology, these units feature full baud 
rate salection to 18.2K, wit handshake signals to maximize 
transfer eificlency. Detalled documentation allows 
simplified Installation. Order tha Model 770 (Ser/Par) or 
Model 775 (Par/Ser) Today! 


y mscr only *89,%5 
© \\ Connector Option $10.00 
CÓ — CA Residents 6% tax 


400 Daily Lane UPS Shipping $3.00 
o PO. Box 5210 
Grants Pass, OR 87527 


Call (503) 474-6700 ог 474-6701 — 
For FAST Délivery шаа. 
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TRANSLATOR. 


Translate your BASIC source programs 


to Pascal source. P-tral, now available | 
for the IBM PC and compatibles, will 
Iranslate MS-BASIC/BASICA to Turbo 
Pascal 
(Req Dos 2.0 or later w/ANSI.SYS). 
Also available for the Apple Il series 
(incl. 165) and converts Applesoft to 
Apple Pascal. % 
(212) 206-6490 / 224-0576 
WOODCHUCK INDUSTRIES 


340 WEST 17TH STREET (&2B) 
NEW YORK, NY 10011 
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Get the whole 
story on graphics 
te 


To find out more about software 
that lets your PC emulate 
TEKTRONIX" 4105/6/7/9 and 
DEC VT100™ terminals, 

call or write: 


G GRAFPOINT 


4340 Stevens Creeks Blvd., Suite 280, 
San Jose, CA 95129 (408) 249-7951 
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PC+MIDI 
=MUSIC 


It's a simple equation. To plug your PC or PC- 
compatible into the modern world of music- 
making. use the complete line of MID! soft ware 
and hardware from VOYETRA TECHNOLOGIES. 


SEQUENCER PLUS: 65-track total MIDI 
recorder/editor. 

CONVERSION PLUS: file converter for music 
notation programs. 

PATCH MASTER: network organizer and 
sound librarian. 

OP-4001: PC/MIDI interface card. 


"Гуе never seen a more powerful, easy-to-use 
music and recording system. . .bug-free.” 
(PC COMPANION) 


For more information contact VOYETRA 
TECHNOLOGIES, Dept. PC, 426 Mt. Pleasant 
Avenue, Mamaroneck NY 10543. or call 

(914) 698-3377. 


Circle 311 on Reader Service Card 


Solving your scientific and engineering 


problems just got simpler. 


Science & Engineering Software Co. is the 
only source with all the software you need to 
solve your specialized problems: Statistical 
data analysis, circuit design, data acquisi- 
tion and signal analysis, solving complex 
equations, 3D CAD/CAM design. high-tech 
graphics, technical word processing and 
more, Whether you're writing your own 
program!crookingfor a specific application, 


CIRCUIT OESIGN 

ЕСА-2, Tatum Labs ...„„„„„ «оа 
HiWire, Wintek Corp ... .... 
MICRO-CAP И, cem Software... 


a piya 


PADSPCB.CADSoftware .. . . CALL 

w/PADS-Route ............/..0252-..2.. CALL 
PSpice, MeroSim sess» CALL 
amARTWDRK, Wintek Corp | 849 
TangoPCB. ACCEL Tech... 495 
Tango Route. ACCEL Tech 2... 495 


DATA ACQUISITION/SIGNAL ANALYSIS: 


Asyst 2.0. Macmillan Software ..... 2.179 
Asyst Modules . T PEE EDA CAD 
ASYSTANT, Macmillan...... жаланы. 469 
ASYSTANT +. Macmillan. . .......... .... 849 
DADiSP 1.04, DSP Systems EE uU 
Fourier PERSPECTIVE II. PROMO 

Transform... Geesewswu 208 
HYPERSIGNAL, Hyperseption. MUR 309 
HYPERSIGNAL PLUS, aaa d 438 
ILS-PC1. Signal Tech... : m 995 
ILS-PC2, Signal Tech... sss. 1,495 
LabTrac 11, Laboratory Microsystems. T CALL 
LabTrac Plus. . CALL 
LMS Mech. Test. Pkg.. “Lab Microsystems. CALL 
LMS Thermal Analysys . Ue . CALL 
LMS Capillary Melt Rheometry eese s. CALL 
Lotus Messure. . 2.2... 445 
Metrabyte D.A, Tools, Quinn-Curtis ... 89 
Prime Factor РЕТ. Alligator Transform ..... 139 
QED D.A. and Control, Hart Scientific 799 
Snapshot Storage Scape, НЕМ Оага p 495 
Snap FFT. НЕМ Data Corp ... . өле 285 
Turbo Pascal S&E Tools, Guinn- Curtis... 69 
UnkeiScope Level 2 +. Unkel Software... ... 529 
UnkeiScape Level 1 *" К ... 329 
UnkelScape Junior 118 
EQUATION SOLVERS 
Eureka: The Solver. Borland. ............... $ 118 
MathCAD 2.0, Махһ5о!........._................. 273 
muMATH. Мсгава!..................._............. 185 
SolvelT!, Structured Scientific Software..... 78 


WHOLESALE PRICE TO PUBLIC! Circle 232 on Reader Service Card | 
pinecom 


SEAGATE ST-225 20Mb Hard Drive w/W.D. Controller 


our experts can help you choose the best 
programs for your needs. 


Gali today and get our solutions working for you. 


ө No one offers you mare variety. 

е |f you don't see a title, we'll special order it. 
e If you don't know the publisher, we'll find it 
e Over 300 programs available. 

е We offer a 30-day, money-back guarantee. * 


TK!Salver Plus, Universal Tech Sys....... 


FIRMWARE OEVELOPMENT 
LINK & LOCATE. Systems & Software . 
PC LOCATE. Aldia Systems . .. 


wen 395 


SOFTPROBE Il/TX, Systems & Software . 695 
GRAPHICS/CAO 
ATLAS*GRAPHICS, STSC $ 339 
AutoSketch by AutoCAD. Ke “сек 55 
Speed Enhanced Version .... .. SA 79 
AutaESL, Systems Unlimited of CA, .;... 279 
AutaSHAPES. Systems Шгіт . ews 189 
Boeing Graphs... . . пана 2078 


Drafix Plus. Foresight 
EASY CAD, Evolution Computing 


FAST CAD. Evolution Comp. iiss s, 1844 
FSIMPLEX. Systems Untim. 88 
Generic CADD . . И 69 
HALOVISION., Media Cybernetics . 399 
Laser CAD, DSL Link . „иа B9 
HYPERPLDT, JHM Int’ 239 
In*A*vision, Micrografx 458 
PC MAP ІІ. Peer!ess Engineering Serv 949 
PERSPECTIVE, Three DI Graphics .. 229 
Design CAD. American Small Bus Comp... 219 
TECH*GRAPH*PAD, binary шай « 658 
Turbo View. Sublogic Corp...... .. 449 
SCIENTIFIC TEXT PROCESSING 

CHEM-TEXT, Molecular Oesign Ltd... .. ..... 51,500 
For Math. Shantha Software... .. ...... 379 
Lotus Manuscript .. : 445 
РС TEX. Personal TEX... _ . 229 
T3 Sci. Ward Proc.. TC! Software Res .. 4989 
STATISTICS 

ABstat. Anderson Bell... ,,...„-... ... cu $ 315 
CSS. StatSoft T 469 
Microstat, Ecosoft.. .. 5 318 
NWA Quality Analyst. Northwest Anal... Ж 418 
NWA STATPAK. Northwest ................. 414 
SPSS/PC+.. "MEE" Pi. 
SPSS/ РС» Add-ons .......- ЫЛА DALL 


640K RAM On Board 

2 360K Floppy Disk Drives 
Disk Controller 

150W Power Supply - 
Full Function 'AT' Keyboard 

8 IBM |/0 Slots 

8088-2 Micro Processor 

Front Panel w/LED and Keylock 


110/220V 


STATS-2. StatSoft.............. 
SYSTAT... wade 


AOOITIONAL S&EPROOUCTS 
Engineer's Aide, Eng Prog Concepts .. Е 
LABTECH Notebaok. Lab Tech. Corp... usos 


LABTECH Real Time Access 
LABTECH CHROM 
PC-Matlab. The Math Works... 
POINT FIVE. Pacific Crest... 

The System !D Toolbox. The 


APL LANGUAGE 


APL*PLUS/PC, STSC... ...... 


BASIC LANGUAGE 
Microsoft QuickBASIC......,. 


Turbo BASIC. Borland. ....................... 


Turba BASIC Toolboxes 


C COMPILERS. 


Lattice C... 


C UTILITIES/LIBRARIES 


ADVANTAGE Graphics. Lifeboat. ........... 


C Asynch Manager. Blasse .. 
C Tools Plus/5.0. Blaise 


C Utility Library, Essential Software........ 
Essential Communications... . nne 
Greenleaf Functions/Camm Library РТА 


Greenleaf Data Windows .. 


С/Рас (PfarCe, Pre-C}, Phoenix.. 


TimeSlicer, Lifeboat . 
Windows for Data. Vermont 


OEBUGGERS 


Periscope. ai! тобе15$................›..+..... 
PFix86 Plus, РҺрегих............... 


Ordering Information 
vie accept AMERICAN EXPRESS MC VISA and 


PERSONAL CHECKS There 16 


credit card oc COO New York State residents 


must add safes tax. Shippngand handungS Э пег 


item Bush secoces available 


з Internabiona| orders add SiO lor export preparaton 
4 Prices and BOCES may change welhout nauce 


* Corporate Buyers cal lor spe 


"АЯ lar detaifsDelore you buy some manufacturers 
wOnt takereturns if ji$k seaisare broken 
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29:  FORTRANLANGUAGE 
уя 709 Automated Programmer. КСК 
еа аи 659 Automated Systems... .............. .....% 895 
279 ЧЧ, ыл ЧН мрн н» bu 416 
raphics Dev. Toolkit |... ............. 
Math Works... 369 HALO, Media Cybernetics... ........ . 245 
Lahey FORTRAN. 0 ............_............... CALL 
% 439 Lahey Personal FORTRAN... — ...... Bg 
MIS MN хы 74  MathPac. Systolic Systems. eus o. 445 
LAM нін 165 Microsoft FORTRAN w/CodeView . ..... . 279 
PANEL Plus, Lifeboat i osse 408 
RM/FORTRAN, Ryan- “McFarland .. ... . 408 
PES $ 65 Spindrift Library, Laboratory LTD .... ... 135 
B5  SSP/PC, 1ш&йсе..................................... ә 278 
soraan Fete ne о%®зе®»ө» CALL GAUSS 
GAUSS Prog. Lang.. Aptech Sys ............. ..$ 188 
$ 269 GAUSS Math Б Stat System. una 334 
259 PASCAL COMPILERS 
65 Microsoft Pascal... .............., ОГТ Е $ 189 
tenementa 85 Paseal-2. Oregon Software... ........... 329 
Turbo Pascni, Borland.. ОАР Ты лдары) B5 
$ 235 Turbo Pascal Dev. ЦЬ...................... . 259 
Cen 155 TURBO PASCAL А00-0М5 CALL 
123 ROSS TOOLS 
158 Lattice, MICROTEC, Quelo, RELMS ....... . CALL 
atus 158 Call for your 
б 275 FREE catalog today! 
Creative |, (emus. QUO 
In the U.S. CALL 
scu. 1-800-333-3141 
всеми 225 International Orders 


ocience & 
Engineering 


SOFTWARE CO. 
55 South Broadway, Tarrytown, NY 10591 


no sufcharge on 


Cial rats 


SPECIAL 
SALE PRICES 


$299.00 


SEAGATE ST-238 30Mb Hard Drive w/RLL Controller 
SEAGATE ST-4038 30Mb Hi-Speed Hard Disk for AT 
SEAGATE ST-251 40Mb Hi-Speed Hard Disk - Half Height 
FUJI 30Mb Hard Drive 3.5" Light Weight w/Mounting 


* NEW ITEM x 
MINI VIDEO/AUDIO 


Monochrome Graphic Card (Hi-Speed) w/Printer Port. . 
RGB Color Graphic Card w/Printer Port . 
EGA Color Graphic Card w/256K RAM/Printer Port., 


65.00 
65.00 
.. 160.00 


қ TRANSMITTER ATI EGA Wonder Card 


SAMSUNG TTL Mono Amber 12"' Monitor - 1255.... 
SAMSUNG TTL Mono Amber 12” Flat Screen Monitor 
MISUBA 14” Hat Screen Mono Monitor w/Base 
SAMSUNG 14” RGB Color Monitor - CD-1464W 
SAMSUNG 14'' EGA Color Monitor 

TAXAN 12" EGA Color Monitor (640x400) - TX-660 ., 
NEC Multisync EGA 14°’ Hi-Res Color Monitor 

Copy II PC Option Board (Copies all prot. software)... 
LOGITECH C7+ Mouse w/Software (3 Buttons) 

4 Serial Ports Card for AT (Com 1 to Com 8} 

4 Serial Ports Card for XT (Com 1 to Com 8)..... С 
EPSON Printer FX-86E 240cps Dot Matrix 80 Col. NLQ 360.00 
EPSON Printer FX-286E 240cps Dot Mat 132 Col. NLQ 495.00 
EPSON Printer LQ-1000 180cps 24 Pin NLQ 132 Col. . 670.00 
OKIDATA Printer ML182 120cps 80 Col Dot Mat МП. 245.00 
OKIDATA Printer ML192 200cps 80 Col. Dot Mat МО 366.00 
OKIDATA Printer ML 193 200cps 132 Col Dot Mat NLQ 529.00 
CITIZEN Printer 1200 120cps 80 Col. Dot Matrix NLQ. 185.00 
Internal Modem 300/1200 Baud w/LED Panel (Misuba) 85.00 
External Modem 300/1200 Baud w/LED Panel (Misuba) 95.00 


10MHz/4.77MHz Clock Selectable 

949900 
= = rs 

PINECOM ‘AT’ 286 COMPUTER 


6/10MHz Clock Selectable 
80286-10 CPU, 0 Wait State 
220W Power Supply 

1.2Mb Floppy Disk Drive 

Hard Disk/Floppy Disk Controller 
912K RAM On Board (Exp to 1Mb) 
Clock Calendar w/Battery Backup 


AT Style Keyboard 
Fully Assembled & Tested 


1 Year Parts & Labor Warranty $89 0900 


“Тһе Land Mark Speed Test, Landmark Software Inc. 


PINE COMPUTER INC. 


9690 TELSTAR AVENUE, EL MONTE, CA 91731 
STORE HOURS: MON - SAT 9:00 AM - 6:00 PM 


(818) 575-1882 


80.00 
95.00 
120.00 
250.00 


Fully AssembiBd & Tested 
1 Year Parts & Labor Warranty 


380.00 
550.00 
a 85.00 
Transmits Video/Audio 
signal from your compu- 
ter, VCR or camera to a 
TV set (Ch 15 UHF) as far 
as 150 feet away. You can 
watch the same video tape 
from different TV set in 
different room or use your 
TV set as a remote moni- 
tor for your computer. AC 
adaptor included. 


TERMS: VISA or Mastercard. accepted. COD 
order on Cashiers Check only. Check shipping 
charges when ordering. 3% surcharge for all 
credit card purchases. 


TELEX: 5106017376 PINECOM 


MasterCard 


— йі 


PHONE ORDERS WELCOME: 


6 BLUE CHIP 
PERSONAL COMPUTER 


Small on Size 

IBM iis | & Price... Yet 
Compatible! fu mM ВС опРомег 
...912К RAM 


Share Your Printers! 


This Buffered Automatic Print- 
Controller has 4 Paralle! Inputs, 
and С Parallel Outputs! РС and 
Laser Compatible! Simultaneous 
Data Path, Multiple Copies and 
Numeric Display! 64K Buffer is 
Expandable to 256K! Automatic 
or Manual Operation! The Best 
4 to 2 Printer-Sharing Choice lli 


Бак Model Only $878! 


MaxTech Computer Products 
Sao Call (918) 437-2600 @) 


Call for Best Price Cables + Switches! 


No Minimum, GOD's and NAPO's accepted. 
Shipping + Handiing added. 3% surcharge 
on MC/Visa. POB 690958 Tulsa, OK 74169 


Factory New! 


М TK 
First Quality! Circle 172 on Reader Service Card 


. CAPITAL 
AVAILABLE 


$1,000,000 
Min. 


Will assist with financial plan, 
for information call 
Mr. ADAMS at WESTEX 
714/964-2386 


"Шш шц, 


m 


Power...of the highly 

= versatile Blue Chip Computer 

КЕ" s System that boasts 512K of RAM for 

productivity plus! Ideal for home and busi- 

ness applications, it consists of the CPU with 2 disk 

drives, keyboard, monitor, and software. The bottom 

line—lt gives you all the advantages of the industry leader, 

the IBM PC/XT, yet it takes up about 25% less space. 
Check our LOW price. Order huge savings! 


e 512K RAM Memory on Main CPU Board. Can be 
Expanded to 640K. Has 4.77 MHz Clock. 
| | € An 8088 Based 16-Bit Microprocessor. 
Complete Software ө Two 360KB Floppy Disk Drives Included. 
Package Includes: e 130 Watt Power Supply. Enough Power to Support a 20 
Megabyte Hard Disk. 
г ee бей арн Mic ete ө Six, 62-pin, Full-Size Expansion Slots Included. 
andManual 4. 9». | ж One Parallel Printer Port and One RS-232C Serial 
e Get-Ready-To-Go-Kit Pro- Input/Output Port for the Printer (not included). 
vided. Contains Paper, | ® High Resolution 12" Monochrome Monitor. Displays 
Spray Cleaner, Screen 720 x 348 Dots in Graphics Mode. Green with Non- 
Wipe, Rolodex, a Comput- | Glare Treatment. 80 Characters x 25 Rows. 
ing Magazine, Trial Program Ё e Monitor Has a 9-Pin D-Sub Connector for Input 
Diskette from Finance to | Terminal. ІВМ Compatible Cable Included. 
Saving Coupons. Money- | e Biue Chip Authorized Service Centers Nationwide. Full 
List Provided, Plus Toll-Free "Help" Number. 


One-Year Limited Factory List: 51 125.00 $ / 99 
Warranty оп Parts and Labor. 
Liquidation Price 


IBM and IBM-PC/XT are registered 5 . 
trademarks of Intemational Business Мет-Н-3007-7304-181 Shipping, handling: $49.00/set 


Machine Corp. Plus 50€ Ins. Charge Per Order. 
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DON'T | 
BUY A 
BBS! 


Until You've Found 
Out About DLX 


To Order Call Toll-Free: 1-800-328-0609 С° сизот can order week. 
ШШШ II IJI TII TI TITTITTITITITTITTITT 
SEND TO: PLEASE PRINT CLEARLY 
GEME Authorized Liquidator 
1405 Xenium Lane N/ Minneapolis, MN 55441-4494 Name 
Send___Blue Chi = = 
7304-18; at $799 уау дечу + ем вага. Address ——————— — — ——— Apt f 


(Minnesota residents add 6% sales tax. Sorry, no C.O.D, : 
orders) City 


PLEASE ы 
П My check or money order is enclosed. (No delays in E. dod: 2 


processing orders paid by check.) 


Inner Loop Software 
5456 McConnell Avenue 
Los Angeles, CA 90066 

(213) 822-2800 (Voice) 


Acct No. ene FX TU. M Sign Неге ааа z 
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FULLY IBM COMPATIBLE 


Quistanding IBM quality РОЛАТ 986 
Over 15,000 SOLDI 


The most updated technolog" 
color & mono on the same monitor 


13 MHz Turbo 286 $1099 
Turbo XT $499 (Complete systems) 


Portable XT/AT/80386 from $799 


NEC Multisync EGA monitor $375 
EGA card (640x480—800x600, 132 column Hercules, 
EGA, VGA, MDA) $179 
Seagate, TEAC, Miniscribe 
42 MB Hard Disk $355 вир 
| А name brand PC's (IBM, NEC etd & peripherals available 


. Systems features: 


* Complete operation manuals 
* Fully setup & 72 hours diagnostic tested in U.S. 
« Two-year warranty 


PC UNIVERSAL SYSTEMS CORP. 


- 1222 LUBICH DRIVE, MOUNTAIN VIEW, СА 94040 


(415) 964-4808 


SALES REPRESENTATIVES NEEDED 
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9 TRACK 
ТАРЕ SYSTEM 


FOR ІВМ PC/XT/AT 


• Mainframe to PC Data Transfer 

* High Speed Backup 

* All Software, Complete System 

* Service and Support, easy 
Installation 


call (B18) 343-6505 or write to: 
Contech Computer Corp. 
P.O, Box 153 Tarzana, Calif. 91356 
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DUAL RS-422, RS-232 
'SERIAL I/O 


The SEALEVEL Dual SIO Board pro- 
vides the PC тшу with two Serial 
Ports. Versatile address and interrupt 
options. Interrupt Buffer Software avail- 


able. Call fordetails on other products. 


SE ALEVEL SERE BOX 1808 INC. 
A А ASEALEVEL “i Y, S.C. 28841 
А808) 855-1581 
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e Multi-user Database! 

e Powerful! 

e Multiple Operating 
System Compatibility! 

e Attractive Dealer 
Pricing! 

e Full Dealer Support! 


Dataflex 15 à wademetk o! Data Access 


Dealer Inquiries Invited 


СЕВЕ 


24000 Teiegraph Road 
Southfield, Michigan 48034 USA 
(313) 352-2345 
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Goes where no 
design tool 
has zone before. 


у 7 & Get Visible Solutions. The 
[ES small board that gen- 
LCS. erates big results. Fits 
Г. into your PC/AT 
MENS. bus, visually dis- 
PE playing all bus 

activity in real 


s тыы resident debug. 

- gers giving them hardware break- 
pour capabilities. ІВМ compatible. Just 
$275, Call 214-867-8187 to order. 

Infinite 
А. = 
Solutions, Ine. 


5005 LBJ Frwy, #330 Dallas. Texas 75244 
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(5. ROSE DATA SWITCHES 


eee SHARE computers, printers, 
Ew, any parallel or serial device 
ELIMINATE cable swapping 
INEXPENSIVE way to network 
COMPATIBLE with 
afl computers. 
Businesses, Schools, Homes 


WE ALSO OFFER: 

Data Buffers. Line Orivers, 
Modems, Protocol Converters, 
Parallei - Serial Converters, 
Cables, Computers, Printers, 
Disk Drives, and more. 


AUTOMATIC - CARETAKER is ideal for a business or 
school to sharea printer or modem among many computers. 
Operation is fully automatic with no software required. 
Parallel or Serial 4 channels - $285 8 channels - $395 


MANUAL - HARDSWITCH is operated with the flip of a 
Switch. 2:2 and 2:4 models allow simultaneous commun- 
ication. 

Serial 1:2-$59 1:4-$ 99 2:2- $109 2:4. 5169 
Parallel 1:2 -$79 1:4-$1399 2:2- $119 2:4 - $199 
LEO and spike protection on serial models add $20, 


CODE ACTIVATED - PORTER connects one computer ta 
muitiple peripherals. A software code selects the peripheral, 
Parallel or Serial 4channels - $295 8 channels - $395 
Buffer option 64K - $100 256K - $250 

REMOTE - TELEPATH connects multiple computers to 
multiple peripherais. A selector ateach computer or terminal 
chooses up to 4 peripherals and dispiays busy status. 
4:4-$495 4:8 - $795 selector- $38 

——— a Rose з yout campala 


ROSE ELECTRONICS (713) 933-7673 
P,O. BOX 742571 MC & VISA Accepted 
HOUSTON, TX 77274 Dealer Inquiries invited 
CALL US КОН ALL TOUR INTERFACE NEEDS 
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FCC APPROVED! | 


Sub-Mini AT! 

The Space Saver 

3-DR, Capability 
ТЫА ИТА | B-Expansion Slots! 


Comes with: 

* 6-10-12 MHz Speed, | wait state 
° 8 Expansion Slots 

e Award Software BIOS 


| *1ea. 1.2MB high density floppy drive 


• Floppy & HD controller 

е 512K RAM (Expandable to 1M) 
e 200-watt power supply 

* AT Style keyboard 

• Assembled & Tested 

* Expansion options available 
Order 4 MAT-1 $965.00 


| ХТ Turbo Basic System АТ Turbo Basic System 


е 4.77/8MHz keyboard • 6/10MHz, ОЛ wait state | 
selectable (6/12MHz option) 

* 8 expansion slots * 8 expansion slots 

* Award Software * Award Software BIOS 
BIOS „ 512K RAM 

* XT Style slide case (Expandable to 1M) 

“ 256K RAM * 1.2MB high density 
Expandable floppy drive 
to 640K) • Floppy & HD controller 

* XT Style keyboard * 200-W power supply 


| * Assembled & Tested „ AT Style keyboard 


* Expansion options * Assembied & Tested 
available * Expansion options 
available 
Order # XT-TURBO-1 Order # ATTURBO-1 
$290.00 $945.00 


PERIPHERALS 

. Floppy Disk Controller - 2Dr. $29.00 
. Floppy Disk Controller - 4Dr. $34.00 
. WDC H.D. Controller $75.00 
WDC H.D. Controller - RLL $105.00 | 
. Floppy & HD Controller - XT/AT $155.00 
WDC Floppy & HD Controller $155.00 
. 0-384K Multifunction Card $79.00 
. Multi ИО (Ser/Par/Game/CIk) $54.00 
. Multi ИО With Controller $75.00 | 
. Multi VO For AT (Ser/Par/Game) $52.00 | 
. 0-640K RAM Card $40.00 

. 0-2M EMS RAM Card For XT $99.00 

. 0-2M EMS RAM Card For AT $119.00 

. Color Graphics Card $45.00 

. Color Graphics Card W/Printer $55.00 

. EGA Card (Made in USA) $139.00 

. Mono Gr. Card W/Printer $50.00 

. XT Turbo Motherboard W/BIOS $95.00 

. 6/10 MHz AT Motherboard $370.00 

. 8/12 MHz AT Motherboard $410.00 

. 6/12 Mini AT Motherboard $410.00 

. XT Style Keyboard $47.00 

. £T Style Keyboard (AT/XT) $54.00 

. Enhanced Keyboard (AT/XT) $67.00 

. 150-watt Power Sypply $49.00 

. 150-watt Power Supply-UL S60.00 

. 200-watt Power Supply-UL $95.00 

. XT Flip Top Case $32.00 

. XT Slide Case $34.00 

. XT Slide Case (AT Style) $47.00 
1. AT Slide Case $63.00 | 
. Mini AT Slide Case 554.00 


ORDER HOT LINE 1-800-543-5107 
Technical Information (714) 990-2097 


Hours: Mon. - Fri. 9:00 am - 6:00 pm PST 


JAWIN COMPUTER PRODUCTS 
565 W. Lambert Rd., #С 
Brea, CA 92621 


Terms: Please add5%(or$200, whichever ts higher) plus .25* 
for each $100.00. CA residents please add 6% sales tax. We accept 
VISA/MC/Cash. Personai checks please allow 2 weeks to clear. Ali 
merchandise is warranted for 1 year unless otherwise stated. 


i 
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8751 
PROGRAMMING 
ADAPTER 


A costeffective method of programming the 
| following devices: 8751H, 87051, AMD8753H, 

870252 or 8752BH — using your present 
| EPROM Programmer. 


Why spend several hundred dollars to buy a 
special programmer or other programming 
moduleto program the new single-chip Micros 
in the 8751 family? 


For only $75 you can install the PA8751 adapter 
into your present EPROM programmer then 
program and verify the 8751 including security 
bit(s). If youdon'thavean EPROM Programmer, 
our Aprotek-1000™ is on special for only $225. 
See our larger ad іп this issue for details, or call 
ы ра: 


= ФОЛК 
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WIN YOUR 
STATE LOTTO 


WITH YOUR COMPUTER! 


"The home computer is the most powerful tool 
ever held by man" (or woman for that matter)! 


Are you still wasting money with random 
guesswork? This amazing program will ana- 
lyze the past winning lotto numbers and pro- 
duce a powerful probability study on easy to 
read charts in just seconds. With single key 
presses from a menu you'll see trends, pot- 
terns, odd/even, sum totals, number frequen- 
cy and more on either your screen or printer. 
Includes automatic number wheeling, instant 
updating and a built-in tutorial to get you 
started fast and easy! 
CHECKS & CHARGE CARDS ACCEPTED 
WITH NO SURCHARGE. 
АЛ orders shipped sama day (excapt personal pore 
APPLE & IBM Compatibies 
Macintosh (requires M/S Basic) ...... үз 
Commodore, Atari & Radio Shack 
Back-Up Copies - $3.00 
Please add $2.00 for shipping and handling. 
Phone credit given with orders. 
513) 233-2200 SOFT-BYTE 


VISA’ P.D. Вах 556, Forest Park 
Dayton, Ohio 45405 
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1071-A Avenida Acaso 
Camaritlo, CA 93010 


ICs PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY} 
QUANTITY ONE PRICES SHOWN for OCT, 25, 1987 


OUTSIDE OKLAHOMA: NO SALESITAX- 


DYNAMIC RAM 
Q1Mbit — :048Kx1 100ns $29.50 
1Mbit 256Kx4 120ns 32.00 
51258 *25e6Kkx! 100 ns 6.95 
4464 64Kx4 150 ns 3.60 
41256 256Kx1 80ns 5.95 
41256 256Кх1 100 ns 5.15 
41256 256Кхі 120 ns 3.95 8 
41256 256Kx1 150ns 3.50 
41264 +64kx4 120 ns 5.25 
ROM 


EP 
27C1000 i28kx8 150 пѕ $37.95 
27C512  e««x8 200ns 15.50 
27256 32Kx8 250 ns 5.75 
27128 16Kx8 250 ns 5.50 
STATIC RAM 
43256: -12 32Kx8 120ns $11.50 
5565PL-15 8Kx8 150ns 3.30 


B0287-8 80387-16 ©, 


640K MOTHERBD UPGRADE: Zenith 150, 
$160.00 $245.00 $510.00 


IBM PC/XT, Compaq Portable & Plus; hp Vectra 


8087-2 


OPEN 61⁄2 DAYS, 7:30 am-10 рм: SHIP VIA FED-EX ON SAT. 


SUNDAYS & HOLIDAYS: SHIPMENT OR DELIVERY, VIA U S. EXPRESS MAIL 


SAT DELIVERY | MasterCard VISA or UPS CASHCOD 
-INCLUOED on | Factory New, Prime Parts прое 
кеде, Сү өш MICROPROCESSORS UNLIMITED, INC. 
Acn ; eoria Ауе 
epi а 18) BEGGS. OK 73421 (918) 267-4961 
No minimum order. ^ ease поќе inat pices are Subject io 
range Siping S instance ехпа & upto! tæœpacing marenals. Orderareceived by 


8 PM CST can usually be delivered the next morning, via Fadersl Еарғезв Standard 
Alr a 54.00. orguarantesd neziday PriorityOne:n $10.50! 
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KADAK's 

engineers bring 

years of practical real-time 
experience to this mature 


MULTI-TASKING SYSTEM 
(version 2.0) 
for the IBM® PC, PC/XT and PC/AT 


п No royalties B Intertask message 

в IBM PC 0054 support passing 

@ C language suppor! в Dynamic operations 

m Preemptive scheduler - task create/delele 

В Time Skang avasable ~ lasx prarittes 

в Source code ol the » memory allocation 
C interface and device m Event Manager 
drivers 15 inctuded m Semaphore Manager 


АМХ86” operates оп eny 8086/88, 80186/88, 80286 system. 


Demopackage 5:505 KADAK Products Ltd. 
Manyalonly $75 US 206-1847 W Broadway 
AMXB6 system — $2195 US Vancouver B C . Canada 
атат nangi рэпа, vV&JiYS 

ЖЕ conoce 1604) 733-2796 
ano epiac te suo Мо ола ЖЕ Totex 04.55670 
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8051 SIMULATOR 


for the IBM-PC/XT $ 99 


or 280 CPIM microcomputer 


The 80548IM software package assists in the debug 
of 8051 microcomputer programs 

80541SIM is a screen oflented, menu and command 
dnven program that simulates the Intel 8051 family 
of single chip microcomputers. I! accepts intel HEX files 
(produced by mos! cross assemblers) and features 
Memory display/modify, Trace, and Single Siep 
commands 

By providing the programmer wilh an interactive 
method of developing 8051 programs, 8051SIM 
speeds up the development process without the ex: 
pense and physical limitations of an in-circulil 
emulator. 

8051SIM con praveinvaluable when learning the 
instruction set, since instructions con be executed in. 
leroctively. and the effects are immediately apparent 
on the dispiay 


— CALL TODAY FOR COMPLETE INFORMATION Z 


HiTech Equipment Corporation 


9560 8lack Mountan Road. San Diego, CA 92126 
For Immediate Aclion Coll: 


619-566-1892 


Circle 128 on Reader Service Card 


ANALOG 1/0 and DSP 


ideal for PC based 
Measurement/Test, Control, 
Acoustics, and Signal Processing 


e16 SEorB8DFinputs, programmable gain 
amplifier, precision S/H, 12-bit A/D, dual 
12-bit D/A, МО Filters, 8-bit digital 1/0, 
шоу mapped !/O assisted by timer. 


РС-125С e12-bit A/D & D/A with МО Filters and 
timer, for voice I/O, IEEE Speech Course, 
etc. $450 

PC-DMA12912-bit A/D and D/A to 100 KHz, dual- 
channel DMA controller for concurrent 
I/O capability, programmable H/W timer 
for zero timing jitter, 1/О filters, program- 


mable gain and offset amplifier, 16-chan- | 
nel auto-scan multiplexer, 8-bit digital 1/O, | 


| etc. $1250. 
| PC-DMA рене: compatible to PC-DMA, but with 
6-bit A/D and dual 16-bit D/A. $1595. 
|PC-DSP Tog bit floating point DSP board for PC, 
compatible to the above PC-DMA boards 
for R/T DSP, 1 K complex FFT in 10msec. 
SAMPLE eS/W for PC-DMA performs continuous 
EDITOH hard disk transfer, search, audio edit, etc. 
О new praducts include 1 MHz 12-bit A/D and 
DA servo moboscontrobler, eic, All products supported 
| by S driver ard applicati packages. 
CANETICS, Inc. 
PO Box 70549, Pasadena, СА 91107 
(B18) ЗВ 0438 
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HARD DISK CONTROLLERS 
ADAPTEC 


PC-XT Controller ST506/412 ... 

3530 SCSI to Tape QIC 36 ................ ее 
4000 SCSI to 57506/415 

4070 SCSI to 57506/412 АШ... 

4520 SCSI to ESDI 


XEBEC 

51410 SASI Controller .,.. ............. ..... 5109 
51420 SASI to 514” Floppy & Hard Disk Controller . 
Apple Il, i+, IE Host Adapter, ................ 
Toshiba PC to SASI/SCSI Host Adapter , 

9205 Muitibus Hard Disk Controller ...,, 

9305D IEEE 488 (HPIB) to ST506/412 Controller. . . . 
1490 SASI to SMD Controller ...,.,. .......,. 


OTHERS 

OMTI 20C, L SASI Controller... ..,,.. . . .. 

DTC 510A SASI Controller ....., ..,.....:....,. 

Shugan 1610-1.3 or 4 SASI/SCSI Controller . P 

WD 1002-SHD Херес Compatible SAS! Controller . . $109 
е Cail for cable prices. 

« Controller manuals S8 each. 


Computer Surplus Store “WE 
Bon Phone 408-434-1060 BUY 
FAX 408-434-0931 АМО 

SELL" 


M re, 
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VT240 Smart Terminal Emulator 
and Communications Program 
for the ІВМ XT, AT, PS/2 and compatibles 


*Emulate а VT40/24 а 24 
limes the speed. 


А * Complete VT240 ANSI emulation 
Announcing including true double-high/double- 
wide characters, true smooth scroll- 


ZSTEMpc -VT240 ing, national/multinational support, 


and downloadable fonts. 


at the introductory... jay 128 columns ate 
price of in 132-column mode on the CGA, 


EGA, УСА, and Hercules adapters. 
$250 u.s. 


Ful Tektronix 4010/4014 and 

ReGIS graphics support. with dyna- 
(unti) December 31, 1987) mically maintained full image dis- 

тау in the correct aspect radio. 


*KERMIT and XMODEM transfers. 


Also available VT220, VT100, 4014 emulators 
and the PowerStation МТ200 style keyboard. 


KEA SYSTEMS LTD. 
Suite 412, 2150 West Broadway, Vancouver, B.C. Canada VOK 419 
Telephone |604) 732.7411 Telex: (4-352848 VER Fax: (604) 732-0715 


Onder desk: 800-663-8702 Той Free 
30 day money back guarantes. — AMEX/MC/VISA 
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EPROMI/PAL Programmer 


ж PAL MODULE $295 

* Programs 20 & 24 pin MMI 
(А.В), NS ТІ PALS 

е Read JEDEC file format 

е Security, DIR, LOAD, SAVE, 
EDIT, READ, WRITE, VERIFY, 

* User friendly menu driven SW. 


* EPROM MODULE (1, 4 8 socket $145 
-16K to 1024K EPROM, CMOS EEPROM 
-Read Intel, Motorola, TEK HEX file 
AI fast (Quick pulse), reliable, easy to use 
*B Ap LAR ROM MODULE 


* 8741/42/48/49/50 Module 

-1, 4, 8 socket module available 

-8748 Disassembler included 

-Read Inte!, Motorola, TEK HEX file 

* B751/52/252/44 Module 

-Normal, intelligent programming algorithm 
-Read intel, Motorola, ТЕК HEX file 

* TTL & MEMORY IC TESTER MODULE 
Test almost TTL, CMOS, Dynamic, Static JC's 
-Auto search for unknown | part No. 
-User can make his own test pattern 

* INTERFACE CARO & CABLE 

-This card is common to all above modules 
-Fits in any PC/XT/AT or compatibles 
-Space saving half size. 


XELTEK 


CA residents 


473 Sapena CL, #24 
Santa Clara, CA 95054 "ee Ge add 65% tax. 


(408) 727-6995 Add $5 for S/H 
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Motion Control & 
Data Acquisition 


wae on your IBM PCorApplell 
i dp БЕЙ and all compatibles 


Smart 2 Axis Motion pneter: For many types of 
motors & encoders. New 1С (Om HP) allo s 
cranes o i & Renan ар ө йу. ptically РВ, 


Four Axis Ste сені Driver Wit SOFTWARE & motor 
for instant automation. $ 
Fasi A/D Board: With Hs grammed ain, 650 KHZ, 
4 Ар, $220. Complete сора hardware & SOFT- 
E $525. Also: 12 Bit A/D, Relay Driver, Real Time 
Clock. Circuit developers Project Book $25. 


How do you do it? Use our Local Applications 
id LAB 40. One eios ied eri ar n 
to 8 boards, like those above, on a 50 ft 

ri bon cable. 


Please call (415) 755-1978 forfreeliterature. 


Computer, 


75 Southgate Ave., Suite 6 
Daly City, CA 94015 


М. ж 
ontinuum 


(415) 755-1978 
Telex: 3727438 


AVPROM <% 
$e. 


For IBM-PC's & сот: 
patibles, menu-driven 
AVPROM programs 
EPROMs up to 8x 
faster than serially- 
connected units (20 
sec. for 2764). | 


hi б-а 2716 
F thru 27512А and 
CMOS variants 
» 4- and 10 socket 
gang versions 
too. Call for prices. 


For complete 
specs, free 32 pg. 
development tool 
catalog, call 


800-443-8500. 
or 207-236-9055 


"AVIOCET 


SYSTEMS, INC: 
120 Union St., Rockport, ME 04856 


HIGH SPEED DATA 
ACQUISITION AND ARBITRARY 
2 МАМЕРОВМ 

р... GENERATION 


Ав Waveform 
Acquisition and Arbitrary 
Generation {WAAG) capabilities 
to your IBM personal computer. 
Your PC becames a dual-channel! scope 
and a waveform generator when you plug in this 


" $895.00 


single-slot board. Alt the software you need is supplied to allow you to: 

e Display and measure captured waveforms оп опе ог twachannels. 
May alsa be aperated in X-Y made. 

e Createnew waveform displays in the Generator Mode. 

Save acquired or generated waveforms on disk. 

• Plot waveforms with Frieze or other graphics utility. 


е MARKENRICH 


CORPORATION 


1812 Flower Ave. « Duarte, CA 91 
818-359-9790 е TELEX: 298727 MRK UR 9 FAX. ra 359-5223 
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JKEs DECEMBER BARGAINS 
JKL AT: 80386 (16 MHz) 


wicase 200W PS., Keyboard ...... ...$2195.00 


JKL AT 40: Above plus 40 Meg. HD, 1.2 


Floppy, Graphics Card, & Monitor $3295.00 


JKL AT 80: Above plus 80 Meg. HD, 


1.2 Floppy, EGA Card, & Monitor $4495.00 | 


JKL XT 30: 8088 (10 MHz), 150W, floppy, 
30 Meg. HD, graphic, 640K RAM, monitor, 


par, ser., clock $1095.00 


JKL ATP 30: 8086 (10 MHz), 640K RAM, 
30 Meg. HD, 35” & 544” floppies, еда, 


vga, & mcga monitor, par, ser., clock . .$1595.00 
VGA card with EGA & CGA graphics for XT & AT $295 


Price & availability subject to change without notice 
Jack Krochmal, Ltd. 


Computers, 
Peripherals & Supplies 
717 Ellsworth Drive 
Silver Spring, MD 20910 
(301) 565-2910 / 587-3232 


Toll Free: 1-800-JK3-0386 
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"D" SIZE PLOTTER 


5229500 
ВЕТАП, 


$1695% 
INTRODUCTORY 


е Model PC 3600 

* Repeatability .001" 

• Speed at 7” Per Second 

* Vacuum Paper Hold Down 


e High Resolution Circles: Suitable for 
PCB Artwork 


(415) 490-8380 ZERICON 
4423 ENTERPRISE ST. е FREMONT, СА 94538 
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RS-232 SERIAL DATA SPLITTER - 
PRINTER DATA SPLITTER/ 
MODEM DATA SPLITTER 


in ONE UNIT! БЕТ 
B & B ELECTRONICS’ у, с 
Universal RS-232 Fe 

Serial Data Splitter 

Model 232UDS 


Self-powered from the RS-232C port, B & B 
ELECTRONICS" "Universal RS-232 Serial Data 
Splitter" Model 232UDS allows you to switch select 
either printer data splitter or modem data splitter: 
supports pins 1 through 8 and 20. 

Can be left permanently installed. Priced to meet your 
budget. One-year warranty for maximum satisfaction. 


SAME-DAY SHIPMENT! MONEY BACK GUARANTEE! 


-— Write or call 8 & 8 ELECTRONICS today for 
e FREE Catalog! Order Direct from 


Manufacturer Today and Save!" 
wo "Terms Visa. MC cash orders розіракі, РО s from quall- 
fied rated hrms accepted IL resents add 6! 4^ sales tax 
BB electronics 
MANUF ACT RING COMPANY 


1502M Boyce Memorial Drive • PO. Bax 1008 © Ottawa, IL 61350 
Phone: 815-434-0846 
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4 5 Box 10Box 


pide O50 Q50 7% 
HIGH 
ben. 17% [6% |6” 
"Worldwide" 
Orders Accepted 
NUN 1195 DATA ip gy 1540 
351650002000 1750 g'5 Side 
. 0 
"A 1650 DC 300XLP 19 75 ber. 1895 


TET Distributor 
Magnetic Media Division 


жм Delaw are 1-800-451-1849 


PO BOK 10247, WILMING 


Oklahoma X -800: 654.4 4058 


1674, BETHANY, OK 


Овна Nevada 1,800. 6216. 6221 
RE ihre itas ARE Кі mE V pier ta 


54 HIGH - 
Density 


5l D-Side 
D-Density 


|9 


"QUANTITY “DISCOUNTS 


Delaware 1:800- 451-1849 


£O. BOX 10247, МИ МИНО 


ae 1, “800: 654. а 


BETHANY, OK 
кенер ion” “тушо 800. Е 6221 


in мы Order Ақ на master cane к t НАКА OPS tes — 
FPO, AK, Hi or PR add on additional 5 for PAL. Prices subject te 


V Verhatim e = 2) 


5L Се” 5 BOX 10 BOX 
А ase 50 а 75 
ie 1750 1650 15% 


312 Diskettes- 

S-Side 11% p-Side 16? н-реп. 39% 
— —— 8" Diskettes- 

$. ЕЕЕ $. side 1%): D- i» e 205 


ETT E 


Accepted 
5 "ом тылын” Delaware, 1. :800-4 151-1 :1849 
Oklahoma 1800-654. 4-4058 


О. BOX 1674, BETHAHY, OK, 73008 


бене. lion orte o Rt "6221 


қалма ar ege Уз жа өте s 10 di "pp iie Vn 
en 3 е per 113 
и APO, РРО AN. Ni м PE add а баан УУ lor ofr ЕА 


Telex ATO coc? 405-405-4508 
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30-DAY MONEY HACK 


PePRIME Systems, Ine. 


368 


OPEN 7 DAYS 


59 Princa St 
Brookline MA 02146 


Boston 


800-451-5279 


Stone Mountain, GA 30083 
1-800-451-5279 


IBM AT. ХТ ara regizisred rademaris of international Business Масалан. int. Негізіне 1123 rIgestared Trademark of Nerculw. inc. 


5231 E. Memorial Drive. Sulta 206 


New York 
135 W. 26th SL, 8th FI. 
New York, WY. 10001 
(212) 627-9884 


212-627-4485 


FAX 


Los Angeles 
6951 Warner 51, Sulle 204 


Huntington Beach, CA 82647 


1-800-451-5279 


Wire Transfer 
Chemical Bank 
305 Seventh Ave. NY. NY 10001 
For the Acct of: PePRIME Systems. Inc. 


Acct. # 021 028877 


PePRIME 


GE 


640K 8 MHz 
10 MHz Optional 


100% 15M XT-Compatible 

Phoenix BIOS Installed 

One 12" High Res. Amber Mongor (720x350) 

Hercules Graphics Emulation Card w/Printer Port 

Intel 16-Б@ 8088-2 Running al 4 77/8.0 MHz 

640K RAM on Board 

Two 05/00 360K Half-Height Fufsu Direct Drives 

B Fully ІВМ Compatible Expansion Slots 

Runs ail MS-DOS Programs Including 1-2-3 Flight 
Simulator, ОВаѕе N Plus, AutoCad. WordStar, Wordperfect, etc 
Operates М5-005, РС-005, GW Basic, Novell, Xenix, Unix, 
Keyboard Selectable 4.77 and 8.0 MHz 

Accepts all IBM Parts 

150 waits 110/220 VAC Power Supply w/Four Cables 
Keyboard w/LEDs, Enlarged Return/Stift кер w/84 Keys 
Two Printer Poris/One Serial Pori/One Light Pen Port 
Muth 1/0 Card Controls Two Floppy Drives 

Premier Port/Game Port/Serial Port, 2nd Optional 

Ballery Back-uped Real-Time Clock/Calendar 

8087 Math Co-Processor Socket Installed on Board 

6 EPROM Sockets also Inslalied on Board 

Power-on Sell Testing of System Components 

Speaker for Audio or Music Use 

Nickel Plated, Enamel Coating, Heavy Duty Metal Case 
Six 51015 Spl Left Open alter Systems Configuration 
Optional 25 МВ RAM Card tor Expanding Memory 
Opttonal 14” Qual Frequency Swtvel-Based Montor 
Optional 12° Swivel Based Monitor 

Optiona! Black/White or Green Monitor 

Optiona! 10 MHz or NEC V-20 Microprocessor 

Optional Enhanced Keyboard w/101 Keys & 12 F Keys 
Орнола! 1200/2400 internal/External Modem 

Optional! 12 MB 5% Drive 

Optional 720K/1 44 MB 2/7 Halt-Height Floppy Orive 
Optional Color Systems wiHtgh Res (640х200ог 640x400) 
Optional 20/30 MB Hard Disk Systems 

Optional Auloswach EGA Systems/Printer ol all Kinds 
Ready tor Nelwork/Multi-User/Mouse/Joy Stick Interface 
Ready for 20-60MB Tape Back-Up Installation 


PcPRIME 88 W/20 MB & 1 Floppy 
Seagate ST 225, 65 MS ......$900 
PcPRIME BB w/30 MB & 1 Floppy 
Seagate ST 238, 65 MS ......$950 


Network/Multi-User 
Installations 


Pe PRIME 


2400 


ONE MEGAbyte 10 MHz 
I2 MHz/°O" Wait Optional 


© 100% ІВМ AT-Compatible 

* Phoenix BIOS Installed 

« One 12" High Res Amber Monitor (720x350) 

в Hercules Graphics Emulation Card w/Printer Port 

• inie! 80286 Running at Dual Speed 6 and 10 MHz 

a Chip телу VLSI Chip Set 

* Runs all М5-005 Programs Including 1-2-3, Flight 
Simulator, OBase IIl Plus, AutoCad, WordStar, Wordpertect, elc. 

e Operates MS-DOS, PC-DOS, GW Basic, Novell, Xemx and Unix 

* One Megabyle RAM on Board 

• G Expansion Slots: Six 16-Bit/Two В.В! 

s WO Combined Hard Oisk/Floppy Disk Controller 
Controls Two Hard Disks and Two Floppies 

e Keyboard w/LEOs and Eniarged Return/Stwt Keys w/84 Keys 

© Accepts all IBM Parts 

в 220 Watts 110/220 VAC Power Supply w/Four Cables 

в Hardware Reset Button/Turbo Light (Indicator Instalied 

• One Fujlsu 12 MB Hall-Height High Densily Floppy ~ 

a Өле А5-232 Serial Card w/2nd Port Optional 

* Real Time Clock & Calendar w/Baltery Ва‹:К-џр 

« Nickel Plated, Enamel Coating, Heavy Duty, Lockable 
Case Serve also as Keyboard Lock-Qut 

« Speaker lor Audio or Music Use 

© Power-On Self Testing of System Components 

© 80287 Math Co-Processor Socket Installed on Board 

s Power and Hard Disk Indicator Lights Installed 

Five Slots Still Lett Open after Systems Configuration 

a Setup Disk Included 

* Optional 3.5 MB RAM Card for Expanding Memory 

a Optional 14" Flat Screen Swivel-Based Monitor 

® Optiona! Black/White or Green Monitor 

® Optional Enhanced Keyboard w /10! Keys & 12 Е Keys 

* Optional 720K/1.44 MB 3%" Hall-Height Drive 

e Optional 360K 05/00 Hall-Heighl Fujitsu Direct Drive 

e Optional 1200/2400 Inlernal/External Modem 

s Optional Color Systems w/High-Res. (640х 200 or 640x 400) 

* Optional 12/0” Wait MH2 Systems 

e Optional Autoswitch EGA Systems/Printer of all Kinds 

* Optional 14" Dual Frequency Swivel-Based Amber Monitor 

» Optional 12" Swivel-Based Monitar 

* Ready tor 40-80-130 MB Hard Disk Installation 

e Ready for 20-60M8 Tape Backup Installation 

в Ready for Nelwork/Mulliuser ‘Multi-Taskeng Interface 

s Ready lor Mouse/Joy Shek Interface 


PcPRIME 286 Systems ... $1,700 
W/40 MB Seagate ST-251, 40 MS 


ALL PcPRIME SYSTEMS FEATURE: 


в Üperating Manual tor Monftor, Keyboard, Motherboard. 
MGP, Mulli 1/0. белгі Cards 
a Fully Set-Up and Ofagnostic Tested in America 


BYTE * DECEMBER 1987 


e 72 hours Burn-in Period 
a 30-Day Money Back шүү 
e One Year Fully Warranted Labor & Parts 


e Shipping Wa UPS 
s We Ship APOs andFPQs too 
• Ready lor Immediate Oelivery 


PcPRIME 386 Systems ... $2,800 
W/40 MB Seagate ST-251, 40MS 


PePRIME 


бб 


ONE MEGAbyte 16 MHz 
“0” WAIT 


100% Compaq 386 Compatible 

Phoenix 386 or Award BIOS Installed 

One 12" Swivel-Based High Res. (720x350) Amber Monitor 
Hercules Graphics Emulation Card w/Printer Port 

Imei 60386, 32-Bi1 Running a! 16 MHz "(' Май State 

Runs all MS 005 Software Including Lotus 1-2-3, Wordstar, 
AutoCad, Flight Simulator, DBasa ІН Plus, Symphony, etc. 
Opaates М5 005 2.1, 31. 32. 3.3, GW Basic, PC DOS, Unix, Xenix 
Keyboard Switchable between 16 MHz ‘0’ Wail or 8 MHz 

One Megabyte Parity Checked Static Column AAM on Board 
wiSocket for Additional One Megabyte o! Memory up to 16 MB 
B Expansion Slots. 2 В-ВИ. 5 16-Ви. 1 32-Bit 

32-Bit Siot Can Support Up To 16 Megabyte of RAM 

Three Address Modes: 

1. 8085-Compalible Real-Address Mode 

2 Protected 60286 Virtual Address Mode 

3. Protected 80386 Уча! Address Mode 

Sixteen Interrupts/Seven Direct Memory Access (OMA) 

64 Terabytes Of Virtual Address Space 

80287/80387 Math Co-Processor Socket Installed on Board 
Real-time Clock & Calendar on Board w/Battery Back-Up 
Keyboard w/LEDs and Enlarged Return/Shift Keys w/B4 Keys 
Soltware Utility to Emulate Expanded Memory for Lotus 123 Elc 
WO-Combined Hard Disk/Floppy Disk Controller 

Controls Two Hard Disks and Two Floppres 

Hardware Reset Button/Turbo indicator Light/Speaker Installed 
Internal Address Bus/Memory Intertace/Bi0S ай 32-B:t 
Integrated Memory Management Ungg/Virtual Memory Support 
Hardware Fixed-Poin! Multiply and Divide 

Slandard 8 MHz 1/0 Channel! Timing? Pipelined Inst. Execution 
220 Watts 110/020 VAC Power Supply wiFour Cables 

One Fujitsu 12 MB Hall-Hetghl High Density Floppy 

One AS-232 Serial Card w/2nd Port Optional 

Nickel Plated, Enamel Coatmg, Heavy Outy, Lockable Case 
Power-On бей Testing of Sysiem Components 

Power and Hard Disk Indicator Lights Installed 

Five Slots Still Left Open alter Systems Configuration 

Optional Black/White or Green Monitor 

Optional 14° Tilt/Swivet-based Flat Screen Мопиог 

Optional Enhanced Keyboard w/ 101 Keys & 12 F Keys 
Ophonal 720/1 44 МӘ 3%” Hall Height Floppy Onve 

Optional 1200/2400Internal/External Modem 

Optional Color Systems w/High-Res. (640x200 or 640x400} 
Optional 20/30 MHz Systems 

Optional Autos witch EGA Systems/Printer of ай Kinds 

Ready tor OS/2 Operating Systems 

Ready tor 40-80-130: 180 МВ Hard Disk Installation 

Ready lor 20.60MB Tape Backup installation 

Ready for Nelwork/Multi-User/Mutti-Tasking Systems 

Ready lor Network File Servers? Mouse/Joy Slick 


Terribly Fast. 


* Enlarged Shift/Return Keys 
w/Taciile Feel 

© Power Lock Key Installed 

е Contras tAdjusling Knob 

* Brightness Adjusting Knob 

• Turbo Speed Light Indicator 

* Hardware Reset Button 

e OS’ High Res. (720x350) Dual 
Frequency Amber Monitor 
Accepls Both Mono and 
Color Card 

* Dimension: 17,3°W x 8.2" H 

x 16.9°0 

Weights 26-28LBS. 

150W or 200W Power Supply 

Three Half-Height Orive Slots 

Reinforced Aluminum Frame 

7 Expansion 51015 Available 

Optional EGA/Color Systems 


Configurad Sama as PcPRIME 88 
W/20 MB Sesgate ST-225, 65 MS. One Floppy .. $1,300 


PcPRIME 285 Portabla 
Configured Same ag PcPRIME 268 
W/40 MB Seagete ST-251. 40 MS ............ 52.150 


PcPRIME 386 Portaula ..... 2.......... 23000 
Configured Same aa PePRIME 385 
W/40 MB Seagate ST-251. 40 MS ............ $3500 
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ҰЯ DISK-KING* 
WORLDWIDE SALE!! 


WHY RISK THE UNKNOWN...when you can get 
premium quality disks from the Leader and 


Inventor of magnetic media....for less! 


ж 100% tested & Certilied at 65% or higher ckppmg level * 
ж Sturdy, thicker PVC jacket ж Made in the USA ж ti TIME WARRANLY * 


9.25" DS- 00 Diskettes: Buik Boxed 


NEW | 
IMPROVE D "море ies 


EPROM PROGRAMMER 1200... . $69/$79 * Fully Hayes amonia 


е Auto Answer & Dial 


• External with Aluminum 
2400 .. $159/9179 * Case & 8 LED Display 
Internal (Made in U.S.A. with PC Talk or Bit Com Software) 
External (Bit Com Software, $10 Optional) 


Printer Switch Box $27 


$ Switch Box DB25/Centronics 

2 Way Switch $27/$29 Cable (Molded) $6/up 
STILL JUST 349 4 Way Switch $38/$42 RS232 miniature $6/up 
2 Way Cross $41/$45 RS232 Break-out Вох $45 


Now supports over 250 specific EPROM's and 
EEPROM's from AMD, Intel, SEEQ, ТІ, Fujitsu. 
Hitachi, Toshiba, and 21 others. : 
Programs 87 C51. 8749, 8741A, 8742 and other х * igh Quality 
microcontrollers with ophonal heads . Closa Type 
Splits 16- and 32-bit tles д Rolan энни 
30 day money back guarantee a * All Pin Switched 
Free PCDOS software runs up to 38,400 baud E = s Gold Plated 
Gotd Textool ZIF socket - Contacts 

Same day shipment 2 


CALL TODAY FOR MORE INFORMATION 


DISK- KING Color-DSHD . 
3.5” DS-DD Diskettes: 
DISK-KING 


All $ 25" disketles are supphed wth Tyvek” sleeves, color-coded 10 tabels, 
wip tabs. COLOR DISKS IN RAINBOW ASSORTMENT. 


DISKCOTECHnicolor? 


Fax: (408) 446-3825 Sunnyvale, CA 94086 
e Warranteed Forever ә Exceeds ANSI Specs 


(713) 461-9430 (800) 225-2102 
Telex: 1561477 1 Year Warranty. Dealer Price Available 
% 100% tested & certified 9 14 color options 


Circle 51 on Reader Service Card Circle 142 on Reader Service Card ә Clipping level-75% ә Tyvek® & labels 


DS-DD-48 TPI 5.25" DS-HD-96 TPI 
Dealers! 


„59  coonsux 1 „19 
| Network-OS LAN Systems - Includes Boards, : 


79 Plastic Library Box 1 29 
a Color a 
Cabling, Terminators and Software. Two-user 


3.50" DS/135 TPI 1 49 
hardware and software for under $1,000 lisi! Plastic Library Box a 


MARK | 
performance through quality 


m mum wm | , 
BP MICROSYSTEMS JACO Computer Products 989 E. California Ave, 
10681 Haddington, #190 / Houston, TX 77043 Tel: (408) 746-2000 Suite 4 


Everex АТ 1800 
Basic System $925 
(MADE IN U.S.A. 
with quality) 
* Intel 80786 CPU 
* Futiycermpameie with IBM AT 
"68 MHz sulectabis, B зоз Щ 
” 512K on 1M motherboard | 
LI 
аин 
з ClociuCalen., Everex 
НОҰҒО cont 
” FCC cass" B^ epproved 
77 4B Hourfectory hightemp Ы 
dynamic burnin 
“1.2 MEGTeacOr,, Maxi | 
gantci АТ Курода 
* RunsAwtocad. Lou Xen, 
Момаи. 211 prop. Sotware 
mame * « 200 pegeaaldocumentahon di 


Xx MODO "и ж. Шалы. mon | . 
| didt к í 8.00" ....DS/DD 2. 05 
Sete M | | 3M Heattin Kit for 5.25" . . . 6.99 “for3.5" . 10.99 
EGA ates ER e Nc PRA (кет (алд, bros dale — e 3M Mag. Tape 2400'w/seal 
Super EGA Bystum (EGA Sysiam with NEC muitleync, of Nafs BOGOH flex scan) $16 9 MT. aM Mag. Tape 1 20 O'w/ seal uma C ‚чу, 7.99 
Upgrade Optians: (Call for options not sted} i DC-1000 4 2 75 DC-300XL/P 1 9 45 


A. Everox 20Ы40М!80М Harddish 529235105879 В 8/J0MHz 
DC-2000 17.25 DC-600A 


C. 12MHz thtuput (IOMHziOwail) 5510 © 1 MEG upgrade . 
E.3'^ in. Dttvo 5135 F Enhance türboaed à DS-HD 
15-00 > қ F : 
3M's Highland Diskettes „`„, 
„50 10/Box with sleeves, labels, tabs | ‚29 
* 150 powsr supply " Motographes сар? po «LAT style Koyboerd À 
Schwab Computer Center | 


Everex 386 AT (Intel 80386), 0 wait atate, SI x 24 From $7099: B 
“The Everex Store" | BAS E * FREE 
3282 El p ioi и. CA 95051 | Color-Coded Modular 


System 800 Turbo XT $489 І (with 20MEG $769} 
Daily UPS M-F 10-6. SAT 11-5 Flexy Files a $1 995 value! 


Close-Up Remote Communications - Support 
your customer without leaving your office. 
Authored by Cogitate for Norton-Lambert! 


Quantity Discounts 


Context Sensitive Help for DataF/ex RM/ Available 


COBOL, Clipper and dBase 11! - Puts your 
application's documentation “on line." 


DataFlex Database Management - True Multi- 
User database for MS/PC-DOS, Unix and Xenix. 
Site licensing available. 


Dump/Restore-XT - Seven utilities for the MS/ 
PC-DOS user. 


Call or write today for our catalog and pricing! 


СОСІТАТЕ, INCORPORATED 
"A Higher Form ol Software" 
24000 Telegraph Road 
Southfield, М! 48034 
(313) 352-2345/Telex: 386581 
Visa/MasterCard Accepted 


! 8088.2 4 77BMHz * Ambor Hives Mon ткөн * 48 Hr burin, 1 yn war 


* FuilyiBM XT compatible * MOK on Mother Baans s 360Kdrive 

= 5.25" 05-00 in *Minidex/60 .. 
Circle 64 on Reader Service Card Circle 259 on Reader Service Card ~~. a 3.50” DS-DD in *Microdex/25 
5.25" DS-HD in Soft Box .... 
3.50” DS-00 in Softbox B 


Nashua pre-formatted 


BRAND DISKETTES also avaifabfe!!! 


m 


5.25" MD2D(DS/DD) Boxed . . 
5.25" MD2HD (DS-HD) Boxed 
5.25" MD-2F (05-00 96ТРІ) Boxed 
3.50" MF-2 (DS-DD) Boxed 


RIBBONS STORAGE 
EpsonMX/RX/FX70/80/85 289 3MOiscover50 ........ 7.95 
Epson MX/RX/FX 100/185 3.75 ЗМ O/DetfenderO70 wikey 14.95 
Epson 101000. .... 3.99 ЗМ Data Delender050 14.99 
Epson 101500 3.09 SRW Minidex/60....... 9.95 
Okidala Twin Spool 1.19 SRW Масгодех/25 ...... 9.50 
Okidata 182/192/193 3.45 ІВМ Proprinter 
Apple Imagewriter ; Panasonic КХР,......... 
TERMS: Nosurchargeon VISA Mastercard or AMEX COD add $3 00. Prepaid 
deduct 2% cash discount, POs accepted from recognized insiduylions ані 
corparaons on Net 30 Shipping: 54/100 o: jewer disks Foveign. orders, 
APO/FPO, please call. Reduced shipping on Jarger quautthes 


1-800-523-9681 н 1-801-572-3589 
TLX-9102404712 FAX-B01-572-3327 
и DISKCOTECH 
| DISKCO TECHNOLOGIES, INC. | 
Circle 238 on Reader Service Card Circle 257 on Reader Service Card P.O. Box 1339 Sandy, Utah 64092 | 


Sure 
it’s its insured? 


SAFEWARE? Insurance provides full 
replacement of hardware, media and 
purchased software. As little as $39/yr. covers: 
• Fire * Theft • Power Surges 
• Earthquake е Water Damage * Auto Accident | 


Affordable accelerator 
|| for IBM*-PC and 
compatibles 
€ PC-BANDIT speed is 
user selectable at 7.4, 
6.7 or 6.2 MHz. € Fully compatible with 
ө Software selectable at virtually all PC-based 
4.7 or BANDIT speed software 
€ No expansion slot ә Quick and easy to 
required install 
® кшш: 3 software € Increases speed as 
рөт, neue much as 280% 
Speed Select Norton? 
чола Ө 8 MHz NEC V20 CPU 
€ Maintains correct option only 316,95" 
system clock speed *(Plus shipping) 


PRISM ELECTRONICS, INC. 
14682 NE 95th St., Redmond, WA 98052 


p (206) 881-1088 i 
= (Daalar innirias ілуікк1) : Ric 


For information or immediate coverage call: | 


1-800-848-346 


/п Ohio call 1-614-262-0559 


SAFEWARE, The Insurance Agency Inc. 


ы == 
Wie: ч ogee en er ee rtm erp Po ee ne ee 


UNIVERSAL EPROM 
PROGRAMMER KIT FROM 595!! 
* On board power supply, 110/220 VAC; 

* Menu selection; No personality modules; 
* Built in monitor for easy 1/0 debugging; 
* User friendly softw; Full tech. support 
* Detailed 50 page manual with schematics; 
* Quick pulse algorithm: 27256 under 60 sec 
* All 24/28 pin parts to 1 Mbit; CMOS; EEPROMS 
* Micros: 8741, 2, 8748, 48H, 49, 49H & CMOS 
* IBM-PC, Apple, СРМ or Unix driver; Autobeud RS232; 
* Ofset/split Hex, Binary, Intel & Motorola 

8, 16 & 32 bit files; Cased unit $4951 

B&C Microsystems 
355 WEST OLIVE AVE, SUNNYVALE, CA 94086 


B Ph: 1408) 730-5511 Visa & MC 


Telex: 984185 Fax: 408-730-5521 
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9-TRACK MAG. TAPE SUBSYSTEM* 
FOR THE ІВМ PC/XT/AT AND... 


Far information interchange. backup and archival storage, 
AK Systems offers a 9-track, IBM format-compatible 
у" magnetic tape subsystem lor the IBM РС, featuring: 


п IGM format 1600/3200 and 800 cpi. 
a Software for PC-DOS, MS-DOS, XENIX. 
8 Alsofor AT&T, DEC, VAX, 
VME, S-1 ин R8-232, 
IEEE 488 AKSystems 
жо ттан у НЕХМӘ геатр 20741 Marin Si, 
Chalsworth, CA 91311 


(818) 709-8100 
Write, phone оғ TW X for information, TWE: 910-493-2071 
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[] Controllers 
[] Buffers 

O Converters * 
[] Extenders 


[] Interface Boards” "m 


for PCs, Macintosh, HP plotters, 
| instruments, printers, etc. 


Call or send for your 
FREE Technical Guide 


(Otech (216) 439-4091 


23400 Aurora Road 
Cleveland, Ohio 44146 


Circle 140 оп Reader Service Card 


BIGM отн 


REAL VOICE Digital Recording 
for your PC. XT. AT or Compatible 


@VOICE MAIL SYSTEM 


Full-Featured, Unlimited Boxes 


e TELEMARKETING 
intelligent Inbound and Outbound 
Capabilities. User-Delinable Structure 


@ADVANCED ANSWER 
CAPABILITIES 


Tollsaver. Message Forw.. Timed Calis. 
Touch-tone Remote 


*AUTODIALER—DATABASE 


Auto Search and Sort, Auto Re-daial 


e VOICEPAD" 
Voice AND Sound Effects for your 
Programs, Demos. and Tutorials 


Complete with Hardware '/ card, software, 
phone cable, and external speaker 


аха 32399 .55һ 


- 
~~ (415) 339-TALK 


Talking Technology, Inc. 
6558 Lucas, Suite 301, Oakland, CA 94611 


Circle 289 on Reader Service Card 


DATA ACQUISITION TO 
INTERFACE FOR ANY COMPUTER 


FREE IBM SOFTWARE | 


Connects via RS-232. Fully IBM com- 
patible. Built-in BASIC. Stand alone 
capability, Expandable. Battery 
Option. Basic system: 16 ch. 12 bit 
А/О, 2 ch. DIA, 32 bit Digital I/O. 
Expansion boards available. Direct 
Bus units for many computers. 


(201) 299-1615 
РО. Вох 246, Morris Plains, NJ 07950 


6805/6305 SINGLE CHIP 
MICROCOMPUTER 
DEVELOPMENT SYSTEMS 


Two systems allow the IBM PC/XT/AT to be used as 
a complete development system for the MOTOROLA 
6805 series single chip microcomputers. Model 
MCPM-1 supports the MC68705P3, P5, U3, US, АЗ, 
& R5 chips. Model MCPM-2 supports the 
MC1468705F2 & G2 cmos versions. Both systems are 
priced at $495 and include a cross assembler pro- 
gram, a Simulator/Debugger program and a program- 
ming circuit board with driver software. A system is 
also avail. for the HITACHI 63705 ZTAT micro. 


THE ENGINEERS COLLABORATIVE 
PO. Box 53, West Glover, VT 05875 
(802) 525-3458 
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| not only a 
printer buffer ! 


DCR THIS 15 THE MOST SOPHISTICATED 
PRINTER BUFFER - MULTIPLEXOR - SWITCH 


WITH TWO SEPARATE INPUTS [SERIAL AND PARALLEL] AND 
TWO SEPARATE OUTPUTS [SERIAL AND PARALLEL] CAN BE 
USED LIKE STANDARD BUFFER WITH ANY INPUT TO ANY 
OUTPUT BUT ALSO YOU CAN CONNECT 2 COMPUTERS TO I 
PRINTER. OR ! COMPUTER TO 2 PRINTERS, OR 2 COMPUTERS 
AND 2 PRINTERS AND MORE „ 1 COMPUTER TO 3 PRINTERS 
OR 3 COMPUTERS ТО! PRINTER 

HIGH CAPACITY - 64 КВ TO 256 KB AND - 258 KB TO | MB 
(MODELS A AND В] PAUSE, COPY AND RESET PUNCTIONS 
SRRIAL PORTS WITH т OR 5 BITS WORD LENOTH, i OR 2 STOP 
ВІТ, PARITY, XON/XOPP, ОТА, RTS 


DCB-A-84K $ 195 DCB-B-25€K $ 25614 


|41 Power supply and pacellei cables are includod 

ALSO, WE HAVE THE MOST COMPLETE DATA CONVERTER 
UNIT CONVERTS R5232 SERIAL TO CENTRONICS PARALLEL 
OR VICE VERSA, IUST BY MOVING JUMPERS BAUD RATE AND 


PROTOCOL FULLY PROGRAMABLE FROM 160 ТО 19200 BAUDS 
INGLUDES · DTR. RTS, XON/XOPPF. PARITY. eic 


рсу : 80 0 " i) 
t't} Power supply «nd cables NOT included 
"ES serialC parallel 
DCU i— directi 


bi-directional converter 


INTECTRA ine.-Dept.232 


2629 TERMINAL BLVD 
MOUNTAIN VIEW-CA-94043 


100% CERTIFIED 
BULK DISKS 
5v4" 05/00 99° 
3^" 05/00 1.19 
514" DS/HD 1.59 


Price based on quantity of 300 
includes sleeves, labels and tabs. 


800-222-0490 


In NJ 201-462-7628 
@ 24 Hour Shipment @ 


MEGASOft 


P.O. Box 710, Freehold, NJ 07728 
Full service duplication facility 
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REAL WORLD 1/0 


Far PC/XT/ATs 
AD200 • 4 channel, ap a ТИЦ 
12-bit A/D board. iid 
10 kHz sampling 
rate. 
Instrumentation 
amp front 
end. $239 
ADA300 + 8 channel, 8-bit A/D; single D/A; 24 
programmable digital 1/0 lines. 
AD500 • 8 channel, 12-bit A/D board. Software 
programmable gains of 1,10, and 100. Highly 
accurate integrating converter. 
7 digital 1/0 lines. High-Z inputs $239 
AD100 • Single channel version of А0500. 10 digital 
VO lines. Same accuracy and programmable 
gains. $149 
0А600 « Fast settling 12-bit dual D/A converter. $169 
0624 • Digital 1/0 board with 24 TTL lines 
configurable in software. $35 
XB40 * Easy connect extender/prototype 
board with terminal strips. $49 
OEM discounts available. 

Real Time Devices. Inc, 
1920 PARK FOREST AVENUE 


PO BOx 906 
STATE COLLEGE PENNSYLVANIA 16804 


(B14) 234-8087 . 
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WE CUSTOM CONFIGURE ALL SYSTEMS • CALL 800-654-7762 For YOUR Configuration 


Рг g Fe g 


277 тм 
CAT 8MHZ CAT 286-10 
BASE SYSTEM 


BASE SYSTEM 
е 512K (120 NS) 


° 200 Watt Power Supply 
° AT Style Keyboard 
e Western Digital Controller 
е Teac 1.2 Meg Floppy 
° Legal Bios w/manuals 
e Systems Documentation 
e 1 Year Waranty 
е Clock Calendar 


e 256K (Optional 640K) 
e 150 Watt Power Supply 
e AT Style Keyboard 
e 4.77 or 8 MHZ 
Keyboard Selectable 
e FDC Controls 4 Disks 
• 8087 Socket 


MODEMS с POWER SUPPLIES 


^y 
HARD DRIVES | Ы Joi 
AY Seagate SEVERE X- (е s UE Approved 
COMPLETE KITS EV-920 EverCom 24 300/1200/2400 ..., 8400 * Direct PC Replacement 
ғы EV-940 External 300/1200/2400 4900 
з 20Meg wicont. & Cables EV-945 Extermania 300/1200/2400 23900 
57238 30Meg wicont. & Cables 29900 ла З / 2 DISK DRIVES 
$1251 40Meg 1/2 НТ 40 Mil w/software 42900 ZUCKERRGARID 720k wi y nuns Bracket 
1200 Baud w/pc Talk 3 агасын 
10900 
TAPE BACKUPS "o аны Uta — HARD CARDS 
ti nte HE a Oe ee Ratner YR 
—EVEREX- Intel 8087 8Мпг.................... 14900 by SN Terinoligjes 
40Meg Internal XT or AT........ 34900 | Intel 80287 6GMnz................... 17900 “ USES ONLY 1% SLOTS 
by TEAC Intel 80287 8Мһ2...............,... 24900 « INSTALLS IN SECONDS 
; Intel 80387 16Mhz .................. 47900 
60Meg Internal w/Qic-02 ........ 61200 Intel 80387 20Mhz ; 74700 е 65 MSEC ACCESS 
60Meg External w/Qic-02........ 868°° | intel Above ВоагЧ................... CALL SUCK NONE 
by Wang TEK MEMORY UPGRADES e 1 YEAR WARRANTY 
125Meg Internal w/Qic-36....... 123100 leen 580 pone ee eae rire ree pe = 30Meg 20Meg 
iC- OO | »2dHIl52ulg COOK IcUIN....... n n nnm 
125Meg External w/Qic-36 ...... 1493 Samsung 256k 150М58........ ...... 3% ea 37900 30900 


LIQUIDATION SALE — ALL ITEMS LISTED BELOW 
50% — 80% OFF LIST PRICE 


MEAD Computer has just purchased these items from an OEM at a liquidation price 
We are passing these savings and warranties on to you! 


PC Security Lock 


Security lock guards the on/off power 


3M Equivalent Data Cartridges 
switch on your PC. Simply turn off the 


10MEG HARD DRIVE 4128-128k Upgrades 


“ DC 300 XLP 
power and lock up the switch. The lock di СВЕ Duda Fresh • 45 Meg (450 ft) 225 еа 
is constructed of heavy-guage metal. ° il. Sec. • individually Wrapped 
It's easy to install and won't void your e 3 Month Warranty у Near Waran NEC V-20 80 Mhz 
computer's warranty. 
Ч 00 List 29990 Mead's 12900 List 3900 Mead’s 1400 ea goo 
LIST 7900 Mead's 19 
ATASI 40 MEG HARD DRIVE EPSON LQ 1500 Tractors MIGENT DATABASE 
00 _ TANDON TM100-2A • This tractor has been discounted f Software 
e 33 Meri 349 е This was the original drive by EPSON : Daia с Mander 
* Full Height used by IBM • Mead d ini k T 
* 30 Day Warranty Software s Full Helght ү : iquidating ede remaining Stoc Spreadsheet. * Word processor 
HIND Carli XT e 360k 89 00 3 g 00 Communications & More 
00 $ , 
WA2 Controller AT ми ж» List 99°° Mead's List 19990 Mead's 2900 
ALL TRADEMARKS ARE REGISTERED NO SURCHARGE FOR МС/УІ5А 
with their respective companies 
TERMS: 
800-654-7762 FAX MC » VISA • COO • CASH 
SALES Purchase Orders from Qualified Firms 
JAM —8PM PST 702-294-1168 Personal Checks е AE add 4% 
али = — 
ЕЗШЕ 1000 Nevada Highway Unit 101 “““ O0 MEE 
Customer Service е Order Status evaa nignway * Uni SHIPPING: 
9AM—4PM PST Boulder City, Nevada 89005 UPS ° _Federat Express 
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DECEMBER 1987 * BYTE 371 


Learning a Language? 
FRENCH SPANISH 
ITALIAN GERMAN 


Let your Personal Computer be your 
Personal Tutor with these brand new 
releases from the UK’s leading 
educational software specialists. 


The UK's best selling modern language learning 
programs are now available for IBM Personal 
Computers or compatibles running PC/MS-DOS. 


Each package includes a sophisticated control 
program which provides extensive tuition in over 
2500 items of vacabulary and grammar. You can 
choose from a variety of self-paced learning and test 
modes, the computer checks accuracy of translatíon 
and provides all the help and revision you could wish 
for. Editing commands allow the lesson vocabularies 
to be extended indefinitely or modified to meet your 
own particular needs. 


To ordear: Specify language required and 
MASTERCARD number or send check for $29 (£19 
Sterling), Price includes despatch by airmail to any 
destination worldwide. 


KOSMOS SOFTWARE LIMITED. 
HARLINGTON, DUNSTABLE, 
BEDFORDSHIRE. LUS 6LX, ENGLAND. 
Tek +44 5255 3940 
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PAL/EPROM PROGRAMMER CARD 
| For PC/XT/AT Systems 


NEW -. VERSION 2 OF SOFTWARE AND HARDWARE 


-Programs 20 and 24 
Pin MMi, NS, TI, AMD, 
ALTERA, CYPRESS, 
RICOH, and PANATEC 
PALS. Supports EPLD, 
polanty, RA, and shared 


product term types, 
-Functions Include: Read, 2,4 
Wate, Verily, Protect, 

Edit, Print. and File load 

and save of program. 

-JEDEC supported. 

‘Software Included 


100MHZ LOGIC ANALYZER CARD 
For PC/XT/AT Systems 


Б | 24 Channels a! 25Khz-25Mhz 

1-6 Channels at 100 Mhz 

| interna! Clock up to 100 Mhz 

4 -External Ciock up to 25 Mhz 
-Threshold Vollage TTL, ECL, 

о: variable from -10 to «10v 
-Can Stack Multiple Boards 
-All Software Included 


CALL NOW FOR ORDERS AND 
TECHNICAL INFO (201) 994-6669 


Link Computer Graphics, Inc. 4 Sparrow Dr., 
Livingston, NJ 07039. TLX: 9102409305 LINK COMPUTER 


MOTION CONTROL 
DREAM i 


$19 ж 


4 AXIS VERY SMAR 
STEPPER CONTROLLER 


Г1 49 high level commands in plain English, 

O Macros. Battery backup for memory. 

O Learn mode with optional "Teach Pendant" 

[14 axis simultaneous control. You select the 

ramps units, speeds, drive types.... 

О Input for Limit Switches, Panic button, etc. 

© On board multitasking compiler. 

[1 Works with any computer with a Centronics 
port or with the Alpha Products A-BUS system 


See page 351 for details of the SC-149 


| Æ ALPHA Procucts 
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Boxed Diskettes ае / 
pkgd 10 to a ptain 


white box and in | Includes 
clude sleeves, 


labels, & Hub ring sleeves, 
1007 error free. 


Litetime warranty. r Labels & 


Major US Mirs, Tabs 
Your cost | 5.25HD .99 


$3.90/box 3.50SS .99 
"tor shipping & arai 3.50DS .99 


for snipping & hardier 


MONTHLY SPECIALS 
Seagate 20mb $275 30mb $289 
Includes controller, cables, and instructions 


(213) 836-3148 Data Bureau Inc. 
1731 So. LaCienga Blvd., LosAngeles, CA 90035 


Please call as prices change. We will 
meet any advertised price on diskettes. 
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DATA SWITCHES 


e High quality rotary switch 
• Gold plated contacts 
* All pins switched 
e Fully shielded metal case 
* Anti-skid feet 

— • Female connectors 

zm e Ninety day warranty 


RS232 TYPE (25 PIN) 
#38610 TWO POSITION 27.95 
#38615 FOUR POSITION 39.95 
#38650 XTYPE 43.95 

CENTRONICS TYPE (36 PIN) 
#38640 TWO POSITION 28.95 
#38695 FOUR POSITION 42 95 
438655 Х.ТҮРЕ 45.95 
AUTO SWITCH 
#38710 FOUR POSITION . 148.50 
#38760 EIGHT POSITION 198.85 
WE ALSO CARRY CABLES, PRINT BUFFERS 
& MANY OTHER ACCESSORIES 


Please call or write for our free catalog 


DALCO ELECTRONICS 


(513) 748-2535 • (800) 445-5342 
PO. BOX 494 MC/VISA Accepted 
FRANKLIN. OH 45005 Mail Orders Please 

Add $3.00 For Shipping 


Circle 79 on Reader Service Card 


6809 


Single Board Computer 


өне! ports; 
УРАМ; EPROM, teal-time' 'clóck у 
timer, 44-pin 4.5" x 6.5" PCB: = " 
EXPANSION MODULES: RAM, EPROM, CMOS 
RAM/battery, analog 1/0, serial 1/О, 
parallel 1/О; counter/timer, IEEE-488, 
EPROM programmer, floppy disks, 
cassette, 2, breadboard, keyboard/display. 


-Wintek Corp. 

1801 South Street . 
| Latayette, ІМ 47904 

347-742-8428 


Circle 318 on Reader Service Card 


5% DSDD. 


Prospero Software 


Languages for microcomputer professionals 


THE BEST BUGFIGHTER IN 
THE BUSINESS 


* Federally validated Pascal and Fortran compilers 
* Linker, Librarian, Symbolic Debugger included 
* Ultra-compact code 

* Available for PC compatibles, Atari STs 

* Now in USA 


Contact Prospero Software, Inc. 
100 Commercial Street, Suite 306 
Portland, ME04101 
Tel: (207) 874-0382 
Fax: (207) 874-0942 
Technical Support: 1-800-327-6730 


Prospero specializes in reliable Pascal and Fortran 
compilers, libraries and utilities for the professional 
programmer. Call for literature and prices. 
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BrandName DISKETTES 


29° 49° 79° 


9A' ato езі 100 Cow 5a 0500 Min 50 51/4" IBM-AT HD Ма,50 


2 for Т а Guarantee (iod ғау defective within эх months 
With sleeves, tabs, labels For TYVEC sleeves, add 2c 


99° *499 5,125 


3e" SSDD 34° 0500 Box of 10 
Min. 25 Min. 25 5%" 0500 
Subyecio avalgbity — Subjectto availabilty Мл. 10 boxes 


55%9 $1970 Es 


Box of 10 
Color 514” D5 00 $ ол i M8 
Ма 5 boxes Эс Mini 
Free Plasie Casa reip Compatible 


Immediaie shipping — Guaranleed satislaction 100% Lifetime Warranty 
Call lor greater discounts on larger orders MC.VISA accepted 
Shipping: $3.50 per min. ordet; $1.50 each addii bol 


1-800-537-1600 OPERATOR мо, 227 
MICRO ELECTRONIC PRODUCTS 


IBM PC BAM 
LETTER QUALITY 


Enhancement for 
Okidata ML82A/83A 
Dot Matrix Printers 


ә Elite character pitch cm 

© Front panel access to al! те Ў 

€ Emulation of IBM PC ue ЎР oi printer 
€ Superscripts / subscripts= 

€ Foreign / scientifif$ characters 

x rean key in 


graphics ang age 
9 Prints 4 d ы screen characters 


igi: 


ans b : кшен exactly as 
the n display (doubla line as 
Б Ды bon dv pala ' 
Шад OK-WRITER'"Okidata 


faphics for $99 with many of above 
eatures 


Q RAINBOW хснноювв wc 


18011-A Mitchell So., Irvine, СА 92714 
(714) 261-0228 Telex 386078 
UK Distributer: A-DATA 10753) 72331 


Circle 252 on Reader Service Card 


An A-BUS system with two Motherboards 
A-BUS adapter (IBM) In foreground 


About the A-BUS: 


е All the A-BUS cards are very easy to use with any language that can 
read or write to a Port or Memory. In BASIC, use INP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 

@ They are all compatible with each other. You can mix and match up to 25 
cards to fit your application. Card addresses are easily set with jumpers. 
e A-BUS cards are shipped with power supplies (except PD-123) and 
detailed manuals (including schematics and programming examples). 


Relay Card RE-140: $129 
Includes eight industrial relays. (3 amp contacts. SPST) individually 
controlled and latched. 8 LED's show status Easy to use (OUT or POKE in 
BASIC) Card address is jumper selectable. 


Reed Relay Card RE-156: $99 
Same features as above, but uses 8 Reed Relays toswitchlowlevel signals 
(20mA max). Use as a channel selector. solid state relay driver, etc. 


Analog Input Card AD-142: $129 
Eight analog inputs. 0 to +5V range can be expanded to 100V by addinga 
resistor. 8 bit resolution (20mV). Conversion time 120us. Perfect to 
measure voltage, temperature. light levels, pressure, etc. Very easy to use. 


12 Bit A/D Converter = an-146: $139 
This analog to digital converter is accurate to .025%. Input rangeis —4V to 
-МУ. Resolution: 1 millivolt. The on board amplifier boosts signals up to 50 
times to read microvoits. Conversion time is 130ms. Ideal for thermocoupie, 
strain gauge. etc. 1 channel. (Expand to 8 channels using the R E- 156 card). 


Digital Input Card IN-141: $59 
The eight inputs are optically isolated, so it's safe and easy to connect any 
"on/off" devices, such as switches, thermostats, alarm loops, etc. to your 
computer. To read the eight inputs. simply use BASIC INP (or PEEK). 


24 Line TTL !/O DG-148: $65 
Connect 24 input or output signals (switches or any TTL device) to your 
computer. The card can be set for: input, latched output, strobed output, 
strobed input, and/or bidirectional strobed 1/0. Uses the 82554 chip 


Clock with Alarm CL-144: S89 
Powerful clock/calendar with: battery backup for Time, Date and Alarm 
setting (time and date); built in alarm relay, led and buzzer: timing to 1/100 
second. Fasy to use decimal format. Lithium battery included. 


Touch Tone? Decoder ғРн-145:579 
Eachtoneis converted into a number which is stored on the board. Simply 


read the number with INP or POKE. Use for remote control projects. etc. & 


A-BUS Prototyping Card рв-152: $15 ж 


Зур by 4% іп with power and ground bus. Fits up to 10 1.С.5 


C.O.D. add $3.00 extra. 
Canada: shipping is $5 


Overseas add 10% a Sigma Industries Company 242- B West A venue, Da rien, CT 06820 


Circle 11 on Reader Service Card 


The Amazing A-BUS 


Plug into the future 


With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) into a future of exciting new applications in the fields 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 


"custom" system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 


A- BUS control can be entirely done in simple BASIC or Pascal, 


and no knowledge of electronics is required! 


An A-BUS system consists of the A-BUS adapter plugged into 


your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 


The A-BUS is backed by Alpha's continuing support (our 11th 


year, 50000 customers in over 60 countries). 


RE-140 


AD-142 


Hees а ALPHA ProduciS g" қзақ 


The complete set of A-BUS User's Manuals is available for $10. 


Smart Stepper Controller sc-149: s299 
World's finest stepper controller. On board microprocessor controls 4 
motors simultaneously. Incredibly, it accepts plain English commands like 
"Move arm 10.2 inches left", Many complex sequences can be defined as 
"macros" and stored in the on board memory. For each axis, you can control: 
coordinate (relative or absolute), ramping, speed. step type (half, full, wave). 
scale factor. units, holding power, etc. Many inputs: 8 limit & "wait until" 
switches. panic button. etc. On the fly reporting of position. speed, etc. On 
board drivers (350 mA) for small steppers (М0-103). Send for SC-149 flyer. 
Remote Control! Keypad Option RC-121: $49 
To control the 4 motors directly, and "teach" sequences of motions. 
Power Driver Board Option PD-123: $89 
Boost controller drive to 5 amps per phase For two motors (eight drivers). 
Breakout Board Option BB-122: $19 
For easy connection of 2 motors. 3 ft. cable ends with screw terminal board. 


Stepper Motor Driver ST-143: $79 
Stepper motors are the ultimate in motion control. The special package 
(below) includes everything you need to get familiar with them. Each card 
drives two stepper motors (12V. bidirectional. 4 phase, 350mA per phase). 
Special Package: 2 motors (MO-103) + 57-143: РА-181: $99 


StepperMotors  wo-103:s15or4tor$39 
Pancake type. 2%” dia, Vs" shaft. 7.5°/step. 4 phase bidirectional, 300 
step/sec. 12V. 36 ohm, bipolar. 5 o2-intorque, same as Airpax K82701-P2. 


Current Developments 
Intelligent Voice Synthesizer, 14 Bit Analog to Digital converter, 4 Channel 
Digital to Analog converter. Counter Timer, Voice Recognition. 


A-BUS Adapters for: 
ІВМ PC, XT, AT and compatibles. Uses one short slot. АН-133. 969 
Tandy 1000, 1000-EX& SX, 1200, 3000. Usesoneshortslot AR-133..$69 
Apple Il, П+. lle. Uses any slot. AR-134..$49 
TRS-80 Model 102. 200 Plugs into 40 pin “system bus" АН-136.. 569 
Model 100. Uses40 pin socket. (Socket is dupticatedon adapter] AR-135..$69 
TRS-80 Mod 3.4.4 D. Fits 50 oin bus. (With hard disk.use Y-cable) АН-132. 549 
TRS-80 Model АР. Includes extra cable. (50 pin bus isrecessed), АН-137..562 
TRS-80 Model |. Plugs into 40 ріп 1/0 bus on KB or ЕЛІ AR-131..$39 
Color Computers (Tandy).Fits ROM slot. Multipak. or Y-cable. АН-138. 549 


A-BUS Cable (з ft, 50 сола.)  CA-163: $24 
Connects the A-BUS adapter to one A-BUS card or to first Motherboard. 
Special cable for two A-BUS cards: CA-162: $34 


A-BUS Motherboard MB-120: $99 
Each Motherboard holds five A-BUS cards. A sixth connector allows a 
second Motherboard to be added to the first (with connecting cable CA- 
161: $12). Up to five Motherboards can be joined this way to a single A- 
BUS adapter. Sturdy aluminum frame and card guides included. 


Connecticut orders: (203) 348-9436 
All lines open weekdays 9 to 5 Eastern time 
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How many times have you considered pur- 
chasing quality software from houses like 
Lotus or Pegasus for example, but been put 
off by the extremely high prices currently 
asked for? 


Well now Diamond Software has brought 
these packages within your reach at prices 

| that are lower than the dealers themselves 
obtain them. 


Most of our packages for the PC and com- 
patibles are well under half the price you 
would normally see them retailing for. To 


find out if we can help your business obtain 
its packages quicker and cheaper, then 
please contact us. We will be only too 
pleased to help you. 


Diamond Software 
162 Earis Court Road 
Kensington 

London 

SW5 900 


Tel: (01) 370 6846 


Diamond Software, "The User-Friendly People" 


Circle 358 on Reader Service Card 


EPROM & SRAM 
Disk and Drive 
Emulators for 
IBM PC, XT, AT 
and Compatibles 


FEATURES 

@ Disk and drive emulators up to 12 MB - standard and 
cassette version 

@ Cassette versions avallable using SRAM or EPROM 
technology to 786KB 

B Develop programs Оп a diskette and simpty copy 
directly to ROMDISK 

ш Programming utilities provided for ROMDISK 


ШЕ Autobooting and file modes - operate up to four units 
per computer 


Ш Fast EPROM programming - approximately 180KB /min 


APPLICATIONS 
E Industria! control, Instrumentation and manufacturing 
test systems in environments hostie to disks 


@ Unattended remote site Installations 

ш Olskiess PC systems and workstations requiring 
autoboot capablilty, reliability and high performance 

@ Military equipment requiring ruggedization and 
operationa! reliability. 

List prices from 5495 (PCE-180IO to $1295 (РСЕ 12МВ! 


CURTIS, INC. е 612/484-5064 
10 Anemone Circle 
Ч8М is a registered trademark of IBM Corporation 


100ns 
100ns 
120ns 
150ns 
450ns 


Ш PROCESSORS 

BroHz А 250ns $ 10.95 

5mHuz 1 250ns $ 

émHz i 250ns $ 

mHz | 250ns 9 

BmrmHz ү 200ns $ 

&rnHz i 250ns § 
250ns $ 


15358 Valley Blvd., City of Industry, CA 917 46 
Phone: 818-369-2688 (MorrFrie 8-5) 
ORDER TOLL FREE 


(800) 892-8889 » (800) 882-8484 


Outside Catfomia Inside Calfomia 
CALL FOR CURRENT PRICES & VOLUME DISCOUNTS. 
Price Shown far Cash ж MosterCord/ VISA odd 3% more. 

Prices are subject to chonge Minimum order 510 00 
Cotitomlaresicents must odd 6.5% scies lox 


Shipping & Handling: UPSGround $5 00, UPS Ай $7.00 (under 1 №) 
ALL MERCHANDISE 15 500% GUARANTEED. 


Circle 132 on Reader Service Card 


controls up “<> 

to 4 mot << Ж 

from any CRT, % 
termina! or 


STEPPING 


MOTOR 


CONTROLLER 


Microstepping &Circular Moves 
е RS232 interface • Accel/Decel 
BASIC Version 
16K BASIC, Battery Backup 
CNC Version 
Stepping Motor Tips Cookbook ..., 
CALL OR WRITE 


CENTROID (814) 237-4535 
Box 739, State College, PA 16804 


Circle 58 on Reader Service Card 


9-Track Tape Subsystem 
for the IBM PC/XT/AT 


Now you can exchange data files between 
your IBM PC and any mainframe or mini- 
computer using IBM compatible 1600 BPI 
9-Track tape. Unit can also be used for disk 
backup. Transfer rate is up to 4 megabytes per 
minute on PCs and compatibles. Subsystems 
include 7” or 10 '" streaming tape drive, 

tape coupler card and DOS or XENIX 
compatible software. 

Prices start at $2,995. 


[JURLSTHR.,, 


9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 


Circle 246 on Reader Service Card 


12MHZ AT: 


JET-286 Monocrome System: $1.090.00 
Oor 1 war state 

Inte! 80288 CPU, 8/12 Mhz switchable M 
1024k memory on board 

Hard disk and floppy disk controler 

1.2 Mag floppy drive 

AT style keyboard - 84 keys 

200 Watt power supply 

Monochrome Graphics card with Parrallei port 
Highresotution Monachramo Monitor 

9баауѕ warranty 


10MHZ XT: 


| JET-88 Monochrome System: $530.00 
NEC V20 CPU, 4.77/10 Mhz switchable 
640k Memory on board 1% 
360 floppy drive with controller card A 


AT style keyboard . 84 keys 
150 Watt power supply 
] Monocrome Graphics card with Parrallel port 
High resotu&on Monochrome Monito: 
90 days warranty 


J-TECH CORP 


More configurations of system avaliable. 


Please call for detail. 
Order Line: (Mon - Еті/ Bam-5pm pst) 
Outside Cahtorma rade Саноглиа 


800-543-2525 818-369-1332 


15358 Valley Bivd., City of Industry, СА 91746 
Technicalícustomer Service 818-359. 1 797 
UPS C.O.D cash, cástyer, money order anly M/C VISA waicomea, 


90 days waranty on all items. Non warranty retums subject for 35% 
rastackmg charg provide returns іп new condiuon, 


Circle 352 on Reader Service Card 


BULK DISKS 


TDK 51/4" DS/HD $1.29 
KAO 51/4 DS/HD $1.19 
SONY 312° 05/00 $1.17 
TDK 3 1/2 05/00 $1.15 
DATASAFE 51/4“ DS/HD 99% 
MAXELL 51/4" DS/DD 646 
VERBATIM 5 1/4" 05/00 596 
3M 51/4" DS/DD 576 
DATASAFE 51/4" DS/DD 39€ 


Price Based On Quantity of 200 
Includes labels, sleeves & tabs. 


800-426-0247 


In NJ (201) 840-8911 
MC Smaller Qty. Avail. VISA 


PRINCETON DISKETTE 
МЕ CEHTRAL BLVD.. BRICK. N.J. 4 


Circle 234 on Reader Service Card 


E(EJPROM PROGRAMMER 5 495 


e Built in Timer Erascr option ($50); Foam pad; 

е No personality modules; Menu selection of devices; 
€ User friendly software; Complete help menu; 

e Dircct technical support; Full ] year warranty; 

e Stand alone duplication & verify (24/28 pins); 

ө Quick pulse algorithm (27256 under 60 scc); 

€ All 24/28 pin parts to 1 Mbit; CMOS; EEPROMS; 

e 8741,-2,-4,-8,-8H,-9,-9H,-51,-C51,-52,-55, 9761 & morc; 
e ІВМ-РС, Apple, CPM or Unix driver; Autobaud E5237; 
e Offsct/split Hex, Binary, Intc! & Motorola 8,16,22 bit; 


e Kits from $95. Manual with complete schematics, 
Call today for datasheets !! 
B&C MICROSYSTEMS 
355 WEST OLIVE AVE., SUNNYVALE, СА 94086 
Ph: (408) 730-5511 VISA & MC 
Telex: 984185 Fax: 408-730-5521 


Circle 36 on Reader Service Card 


анан TBM PC/VT220 


EM220 VT220. VTIO2 emulation 
File Transfer 

$169 4 132 Column modes 
Color Support 
Hat Kev 


seas ТЕК 4010/4014. 


EM4010 . скроні 4010 emulation . 


$249 а V7220. VTIO2 emulation 
• Picture files 
High resolution hardcopy 
Supports IRM, IBM Enlianced. 
Hercules, Tecmarand ATAT. 


| DCS 
3775 Iris Ave. , Suite 1B 
Boulder, CO 80301 
(303) 447-9251 


Тени VION — Digi Fqulpmenr: IBM PC, XT — IBM Com, 
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ғ 


California Digital 


17700 Figueroa Street e Carson, California 90248 


PLOTTERS 


The Sweet "P" 100 was private labeled for the Epson corporation under the 
Comrex Brand. This plotter makes short work ol translating financial and 
numeric data into a graphic presentation. Many readyto run programs such as 
Auto/CAD and Lotus 1-2-3 already support this plotter. 


ar 
80 Character 
Daisy Wheel Printer 


ch "Ar nap ne oral pet fended eed ҮЗ = Eas rim е A беда F Max 830 face red for Motorola’ Comput 
inches, бі remo t — 0 step size. Easy to implement | were menu actured for 8 ег 
Centronics interface allows the Y. * 100 immediate use with the printer +o order was canceled and Fuptsu was forced to bquidate 
"ure mg pe Maus. резе воспа eM - ne dcr o dier өг Cerone parellel or 
This is your ity 10 purchase a plotter which was originally priced at 232 serial ре Diabla 630 wheels and commands, programmable line 
$795 4р, only $129. ng in increments of 1/96" and column spacing of 1/1 The printer is 


Also available is a support package which includes demonstration software, 
multicolor 


so capable of underscoring, bold overprint, shadow print, centers and justifies 


interface cable, a en assortment and a variety of f. or plotti 
Р Seah te орм vp iud теі) of the Daisy Мах 830 was $2495, California Digital is The Xerox Sunrise 1810/1815 is bytarthebestvaluewe haveeverseen ina 
Басу in this fquidated special at only $759. Tractor and sheet feeders available. laptop ik icu Uie is the ideal computer for: `+ students, journalists 
HPGL @ 11” by 17” or anyone о ture data away trom their desk, The Sunnseis а sel 
contained day re xerox Sunrise was ong nally prices at 
$2995. Xerox ру өле since elected to drop the computer from thar product line. 


PRINTERS 


tinilar, 80 col., serial Panasonic Р10807, 10" 120cps. 


Саһіотіа Digital has purchased all гити inventory andis making the 
unit available at a fraction of its original cost. 


IBM Thermal This laptop features a built in three line 80 column liquid crystal display, 64K 


+795 


Fujitsu D830 BO cps., daisy wheal 755 Panasonic P1091/I, 10" 180 cps. 299 of memory along with TU RF monitor and television cp The intemal 
a MEN Р- 500 96 tol. 40 cps. га Pena ЫН "Mime но: ма 429 300 baud Bell 103 full duplex and 1200 baud Beli 202A hall duptex modem is 

Bl . 239 
ы-і к-ті je 2000 operates under the Hewlett pared ар МЕС 6850 Spitwriter dais y wheel 55 cps 1159 Star Gemini МХ15, 120cps 15" NLO 159 capable of auto dialing. The units has both centronics parallel and a serial 


le! and serial interface. Size " 


Mo and port programmable to 19,200 baud. Self contained micro cassette is capable 
= 177 7a реа vin sgh зе сарып; cr pona Marinan Ж-М. sud 10” 


Грека. Zanne пад: Ар ae of capturing data from the keyboard as wel as doubling as a audio recorder 


NEC PB/GGOP 10” 216cps. NLO. Toshiba 341, 24wire head 216 cps. 15". 


NEC P7/760P 15" 216 cps. NLO. 


59942 


resolution ia NPBO, 200cpsdratt, 40 Printeonics P300 dotmatix. 300LPM 3995 = dictating messages. 
TO blow ou out the remaining inventory, Horie Digicel has slashed the price of Ormia МРТВ. 15" same as above 459 Printronics POOO dot mama, BOOLPM 5795 tiona! dual disk drive module, pictured above is available for only 
MP/2000 to $795. Hurry! onty 180 plotters left. pe OR eae 58 LASER PRINTERS Sis . Also avai or $59 is an BO column printer that mounts in the drive 
FX288E М.О 15" 240 char/sec. 539 Apple Laser Writer Pius: Posiscipt pi module. The Sunrise features a CP/M operating system which allows the 
"en romans fetend 07-000 11 by 17 mdi gen à cater о ыы m Speo. зю M PN erator to use any CP/M program in Xerox 5V«" disk format and over 5000 
100(Coree:)R Oy 1207 нн Сабоо ОТ не | Citzen MSP-10 160срз.10” 299 Немеп ase pet 1795 ор 
Молас eain amare ОАР20,1( 07 CORA O ona Citzen MSP-15 160срз. 157 449 Texas ingi. Omni aee 2308 P /B.8pgs 4295 P/M programs available in public domain. While files from the Sunrise тау 
hamon karuman UAM 1 ày 17.8000 „Асыл (1 by 197 “з Okidata 18 құмар Texasinst.OmniLaser2115P/S, Spgs 5595 be transfered to IBM/PC type computers, the 1810/1815 is NOT compatible 
" 2 ДВ 2 60colinn par 235 PQ 
Haein vet OMPSUSINPCID. 14500 | а Te E: Okidata 192+ 136coumnpari. 245 Quadram Ousd/Lase.5Megebytes 2995 with the IBM/PC — 
emere err ози = Мосо perat тонер wm pews bna. Oledata292 136coiumn, parellel, 489 — 


HEWLETT 
PACKARD 


YG. Гр 


| RT ШІ Laser ЈЕТ и 


mm 51795 


Standard features of the new Hewlett Packard Series 1! Laser pnnter: 512 К 
byte memory expandable to 4 Megabytes, both serial and parallel ports. List 
prios $2495 Calilomia Digital price $1795. Memory upgrade, type fonts and 
oner cartridges available. 


20/20 Bernoulli Box 


4595 Eg Ў 


Самота Dsgital has purchased these 20/20 Bernout systems trom fomega. The | units needed 
A e rm e be sent back lo omega. These have to sold вз аз rscondihioned... 


Xd 


Just the FAX ma s'am! . . Соту, wall maybe, but i! Sargeant Friday had а 
Data Fax back when doing Dragnet he could have filed his report ovar his fax 
machine from any telephone in the World. 

This is a CCITT Group II machine, but it will communicate with all current 
Group ІІ! Fax machines, transmitting or receiving а іші page of text in less 
than three miniutes. The Sears Fax will receive copy any time, day or night, 
automatically (гот anywhere in the World. 


but for alt pr pumpom they are new and come with айга year iomega factory warrenty. Other Laser Printers available: 
The 20/20 Bemoull Boa features removabio cartndges, and dakvers relisbaity, expandabiltty, Texas Instruments © Okidata Ө Apple @ Ricoh Calif. Digital is — this es — /3 ol its e i price, only $459. 
transpoctatylity, security and speed in ong versatile subsystem. it lets you transfer mogabytes of Qume © AST Research © QMS © Xerox e Canon тоир lll Fax nes avallable: 


information safely and swiftly tor primary or backup storage. Or combine sever al software programs Sh 


onto a single cartridge for easy switching from one to snother. 
Поа. the Box has credible resxtarce to shock and vibration completely eliminating me 
possiity al head crash. 


a»curty ezamnial? — Dont lock up your system... just lock Up the carmidge s. 
20+20 Subsystem... $1895; Non bootable controller... 
Bootable controller... $189; 20 Megabyte Cartridges... 


v flle 


One Two Ten 
REMEX 480 % height for PC 39 35 29 


UXBO..$1089: Brother Ғах50..61095; Canon FaxPhone..$1359; 


Quadram e Centronics © CIE CJtoh 6e DataProducts oshiba 301..$1359; Panasonic 115..$1495; Ricoh 20. $1995 


$159; 


30 MEGABYTE 
WINCHESTER 
HARD Ж MI 


Qume 841 Single Sided ....................4. $5119 
Qume 842 Double Sided ...........»...»»»..... 189 
Siemens 100-8 Single Sided ................. 119 
Shugart 801R Single Sided ................... 289 
hugart 851R Double Sided .................. 319 


U.S. Robotics 2400 


"189 


20 Megabyte Kit $319 


We have them again... The Remex 480 was a 
sell out two years ago but we located an addi- 
tional 10,000 units and are offering these 2/3 
height IBM/PC compatible 360K/Byte drives at 
only $35 each at quantity two. 


TANDON 65L/2 360K, У: ht. 79 75 72 d ann i , VEI 
TANDON 101/4fuliht.96 ТРІ. 119 109 99 | |09 /5 Яо504с5 Моо 2400 подот із опо һилкігесі ресе 
FUJITSU 5/4" half height 95 89 82 езу тй ed. A super value at only $189. 6 Winchester Controllers for IBM/PC @ 
MITSUBISHI new 501 halfht. 119 109 105 XEBEC 1220 with floppycontroller 189 
MITSUBISHI 504A AT comp. 149 139 135 Smarteam 2400 Five Inch Winchester Disk Drives Ui EN iat ү 
TEACFDSSBV half height 109 399 89 — ; Price does not inciude controller. each two+ = paar) 5527 RU pi oller 129 
Ее Sanar Ык чыды 145 Me 122 == 3 SEAGATE 225 20 Мер. % НІ. 269 259 ADAPTEC 2070 RLL controller 179 
due Katee asi Cini He 408 $9 8A» Led SEAGATE 23830 Мер. ALL 299 289 ADAPTEC 2010A 159 
alf Height 119 115 10 SEAGATE 4026 26 M.35mS. 559 539 wESTERNDIGITALWD/1002WX2 89 
PANASONIC 475 1.2 Meg./96 9 5 28 The Smarteam 2400 offers ай һе features of the Hayes Smart SEAGATE 4051 51 M. 35mS. 695 659 @ SCSI/SASI Winchester Controllers © 
Dual enclosure for S4" Ari 59 | обет 00 entraron prre Мон вул озоотную | MET ses М. Roms 29 80 XEBEC ТАБИ footprint ^ — 2 
a m toro f 
РОР ЕСОН Sii Also avaliable: The Smarteam 1200 at only $119 MINISCRIBE 3650 50m 61ms.419 399 WESTERN DIGITAL 1002-05E5%" 288 
3Vz" DISK DRIVES Avalex 1200HC external, E REM. — КЕТТИ us) FUJITSU 2242 55 M. 35mS. 1299 1229 0 n m. 89 
SONY MP-53W 720K/Byte 139 129 123 | Hayes Smarmodem 2400 baud modem... 529 FUJITSU 2243 86 M. 35mS. 1695 1619 Ф Winchester Accessories Ө 
SONY MP-73W, 2 Meg. 179 169 call | Smoncam 1200 Hares compacti, зоо ‘Tio | RODIME RO-204E 53Meg. 995 959 Installation Kit with manual 10 
TEAC 35F 720 K/Byte 129 119 115 Smaiteam 12008 IBM 1200 baud card ... 249 CONTROL DATA 94155-86 М.1829 1779 Winchester enclosure and supply 139 
ТЕАС 35X, 2 Meg. сан — — | Promameve 1200 spar mies. “7” zo | MAXTOR ХТ1140 140 Мер. 2595 2529 ца 20/34 cable set 25 
51/4” form factor kit pure iain V. e чаар au A" p TOSHIBA MK5670 M.30mS.1789 1729 Switching power supply 49 


Shipping: First five pounds $3.00, each additional sound $.50 
Foreign orders: 10% shipping, excess will be refunded. 
California résidents add 612% sales tax. € COD's discouraged. 
Open accounts extended to state supported educational institu- 


! 


| master charge | 
| ©з a bee - ак 


Telefax @ (213) 217-1951 


lions and companies with a strong "Dun & Bradstreet” rating. 


TOLL FREE ORDER LİNE 
(800) 421-5041 
TECHNICAL & CALIFORNIA 
(213) 217-0500 


ү " 
DISKE [ [ES 
100% CERTIFIED 
3,09 QUAD (96 TPI) 49 


0.09 DSHD L6MB 88( 


EXCEEDS ANSI SPEC'S 


FULLY GUARANTEED 


MINIMUM QUANTITY 50 
PERSONAL LABELING AVAILABLE 


WESCORP WORLD TRADE 
1-800-338-1605 
AC | exore-mm w c. | VISA 
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2400 BAUD INT. MODEM 
W/SOFTWARE $149 


2400 EXT. MODEM W/SW $159 
1200 INT. MODEM W/SW $69 
1200 EXT. MODEM W/SW $89 
MOUSE W/PAINT SW $49 
MOUSE W/DR. HALO II $60 
SEAGATE 20M HD W/CONTL $274 
SEAGATE 30M HD W/CONTL $294 


10 MHZ TURBO-AT $699 


е 6/10МН2 80286 * 80287 SOCKET 

e 512K (EXPANDS ТО 1MB) 

е 200W POWER SUPPLY е CLOCK/CALENDAR 

* CLICK/TACTILE AT TYPE KEYBOARD 

е PHOENIX BIOS » AT CASE W/KEYLOCK 
HARD/FLOPPY DISK CONTL. $139 
1.2M FLOPPY DISK DRIVE $109 
TTL MONITOR + МОР CD $139 
EGA MONITOR + EGA CD $489 
MINISCRIBE 40M HD $359 
SERIAL/PARALLEL/GAME $59 


OCEAN INTERFACE CO. 
РО. BOX 1666 

MONTEREY PARK, CA 91754 

(818) 282-0498 
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Turn-key 
PC Systems 
Handbook 


1988 
fallwinter 
ditton 
Save Time and Money 
Over 1000 Hard-io-find 


Hardware and Software Сүрет ШІ 
items of Special : 
2 "ис. ET 


Intecestto Technical parer ER 
4 144 Pages 
PC Users Available Now 


s В5 232ЛЕЕЕ 488 Networks A How-to-Handbook that 

Ы mici кеды enables you to configure the 

ы Ms неш BEST products from the world's 
құлын Mig 80206 а gage leading РС hardware and 

: Laboratory Automation software vendors into risk frea 
. | MHZ A/D turn-key system solutions that 
e Digital Scopes to 200 MHZ Meet your needs. 

* High Spead Bus Adapters Toll Free Hotline for application 
“ Wavatorm Synthesizers assistance and convenient one 
” Data Loggers | stop shopping at competitive 

e PG Bus Expansion Chassis prices, 100% Satisfaction 

в And Much More Guaranteed, 


Meere они 
20378651515, ЗАЧЕТ» 


(8:00 AM to 5:00 PM EST) Fax 203-786-5023 Таах: 9102501037 
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Communications Board 


3E uu p" өй 
e For ІВМ PC/XTIAT/PS/2 
e Dual channel RS-422/RS-485 | 
e Selectable/shareable interrupts 
e Differential drivers to 4000 ft. 
• /mmediate delivery 


1-800-553-1170 
QUA TECH 


INCORPORATED 


Leaders In Communication Technology 
478 E. Exchange St., Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 
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E(E)PROM PROGRAMMER $ 395 


e No personality modules; Device selection by menu. 

€ Built-in Eraser/Timer option ($50); Foam pad. 

è User friendly software; Complete help menu. 

e Direct technical support; Full 1 year wnrranty. 

e Quick pulse algorithm (27256 under 60 sec), 

e All 24/28 pin parts to 1 Mbit; CMOS; EEPR@MS. 

е Micros: 8741, 8742, 8748, 8748H, 8749, 8749H, & morc. 

e IBM-PC, Apple, CPM or Unix driver; Autobaud RS232 | 

e Offscusplit Hex, Binary, Intel & Motorola 8,16,32 bit. 

e Киз from $95. Manual with complete schematlcs. 
Call today for datasheets !! 


B&C MICROSYSTEMS 
355 WEST OLIVE AVE. SUNNYVALE, CA 94086 
РН: (408) 730-5511 FAX: (408) 730-5521 TELEX: 984185 
VISA & MC accepted. 
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SY Seagate’ Hard Disk 


Special 
57.225 20 MB wicont........$269 


ST-238 30 MB wicont 
ST-251 40 MB 
ST-4038 30 MB 


| ST-4096 80 MB 


Miniscribe 3438 

Miniscribe 3650 wicont 
Miniscribe 6053 40 MB 
Miniscribe 6085 70 MB 


! Micropolis H/D 


HOT LINE: 818-333-0193 
“air 800-782-8892 
A-TRONIC COMPUTER 
15703 E van Blvd. 
City of Industry, CA 91744 
Branch 
7156 Beverly Blvd. 
Los Angeles, CA 90036 
213-930-2823 
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QAUM INC. 
H HEAT ; 


t! CUR "c "rn F 
UH. ; j RUE F^ 
ОРТАН | 
Urin 
abso Р | 
175% ЖАН 
HA 4 
i n 
te 
дығы.) > * 
H 


МХІ-100 — 
e GPIB controller board for IBM 
PC/XT/AT 

e Control up to 14 Devices 

ө User friendly Software Commands 

e DMA Transfer to 200k byte/sec. | 

$345.00 including software 

QUA TECH 
INCORPORATED 


478 E. Exchange St., Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 
800-553-1170 
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PRIAM LARGE CAPACITY 
HARD DRIVES 
(fast access) 
45Mb 28ms 595.00 
60Mb 23т5 835.00 
130Mb 13т5 1995.00 


(all mfm drives connect 
to the AT controller) 


75Mb 18т5 937.00 
100Mb lóms 1095.00 
233Mb 12ms 2395.00 


[above include RLL 
controller card, software) 


PERIPHERAL BROKERS 
11804 N. Creek Prky. ste. 108 
Bothell, WA 98011 
(206) 487-9799 
(800) 527-5677 
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C.H.A.S. 
MICROSYSTEMS, INC. 
— 103 Route 46 West 
Fairfield, NJ 07006 
ШИН = (201) 227-1565 
"HS. EU 


orders only 


ud 1-800-543-CHAS 
TELEX 6503141175 
8088 Turbo Computer 
• 4.77/10 MHz » 640K • AT Style Keyboard » 
2 360K disk drives • 2 Parallel е Serial • Game 
е Clock & Calendar w/battery е Mono graphics 
card e Amber monitor е Word Perfect Executive 


° 1 YEAR WARRANTY $839.00 ($1,050.00 with 


20 meg hard disk drive and 1 floppy) • 


| 
286 Turbo Computer 

6/10 MHz * 640K * Enhanced keyboard * 1.2 MB 

FD * 360K FD е 2 Parallel е Serial е Game * Clock 

& Calendar wbattery • Mono graphics card е Amber 

monitor е WordPerfect Executive • 1 YR. WARRANTY * 

$1200 ($1600 w/40 meg hi-speed HD w/1.2 meg floppy) | 


** Color and EGA Systems Available ** 
e 20 MB HD Kit $260 « 30 MB HD Kit $285 « 
ғ Hayes compatible modems start at $75 е 
Printers start at $199 


WE CAN CUSTOM CONFIGURE ANY SYSTEM! 
CALL FOR PRICE LIST! DEALER INQUIRIES WELCOMED! 
(prices subject to change without notice) 
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TIMELINE INC. :- 
Gm GREETINGS! 
Continental U.S.A. Cara Inside California L.A. & Technical Info 
800) 872-8878 (800) 223-9977 213) 217-8912 
INCREDIBLE PRICE Ф INTHE | | LASER “1 
i 


BLOWOUT! SKY 
NIPPON PERIPHERALS NEC UPD791D CANC AQUI Y 
(CHARGE COUPLED DEVICE 
FULL HEIGHT HARD DISK DRIVE GGG EU EKEN 


This unit is a 4096 element 


linear image sensor that 
comes with a pre-amplifier 
board and A/D board. The 


device can be used for 
optical character recogni- 


10 Mb Unformatted tion, document scanning or 
we 8.2 Mb Formatted еа Spectomeier, 
75 тв average access time LINEAR 


WITH WESTERN DIGITAL у CARD Mincir 


$149.00 


19" SUPER HIGH RES. RGB MONITOR x 


К! 


LIQUIDATION PRICE 


"THE BEST MONITOR IN THE WORLD” 


= 
$9995 MONITORS 54099 
549.95 
СОМНАС MODEL 721 1 40 & 80 COLUMN This unit was originally part of a letter or 
(ORIGINAL PRICE $4600!) GREEN e COMPOSITE e 12" laser FAX copier that was part of the scan- 


ning process in which documents were 
These monitors are USED, | reproduced. An incredible deal at $499.00. 
* COLOR * but they are tested and There is easily over $5,000.00 in equipment 
guaranteed. We've sold on this deck. 
1080 HORIZONTAL X 809 VERTICAL over 300. Our customers 


А | The laser deck consists of: 
SCAN RATE: 15,750 X 36,750 lines/sec. love them. You will too! i à | 
Interlaced or Noninterlaced. 1. A 10 milliwatt (maximum output) He-Ne 


? Laser tube which emits a red beam. 
VIDEO BANDWIDTH: 10Hz to 40 Mhz/ 2. А laser power supply that has a input 


| Composite for Separate Sync OLIVETTI voltage of 115 to 120 VAC. 
High and Low Input Impedance DIRECT DRIVE 3. Acoustic-optic modulator and driver. The 
$6 5 00 А-О modulator is a 140 Mhz broad band 
HITACHI MODEL HM2719-B COLOR Р amplifier accepting TTL and video 


MONITOR 360K DS/DS 1/2 HT. 


960 HORIZONTAL X720 VERTICAL Ф 
SCAN RATE 15 TO 18 Khz 595 


signals. 

4. Polygon motorunit and driver. The motor 
unit spins at approx. 26,000 rpm. 

5, There are 5 special surface mirrors, 2 


VIDEO BANDWIDTH: 50 Hz to 21 Mhz QUME beam splitters, and 3 special lenses all 
| ТВАСК 142 attached by optical mounts. 
$65.00 The kit price is $499.00. The only items that 


can be purchased separately are the laser 
tube ($150.00) and/or the A-O modulator 
and driver ($398.00). A 24 Volt Lambda™ 
power supply is available for $49.95 to power 


TRACK BALL 


589 


360K 05/05 1/2 HT. 


REMEX the polygon and A-O driver units. 
RFD 480 Shipping charges are UPS Ground — 
e Stationary Mouse $35.00 о UPS Blue Label (two day service) 


e PC Magazine Editors 


360K 05/00 2/3 HT] | CALL FOR FREE INFORMATION 


First Choice for CAD Use 
Minimum Order: $25.00. Shipping & handling charges via 
1490 W. ARTESIA BLVD, GARDENA, CA 90247 UPS Ground: §.50/Ib. UPS Air: $1.00/Ib. Minimum Charge: 
Continental U.S.A. $4.00. We accept cashiers checks, MC or VISA. No personal 
check COD's. Items refiect 5% cash or check discount. Califor- 
Inside California (800) 872-8878 L.A. Area & Technical Info. nia residents add 61% sales tax. We аге not responsible for 
y %% So Ж typographical errors. All merchandise subject to prior sale. 
(800) 223-9977 a (25 (213) 217-8912 Phone orders welcome. Foreign Orders require special 
15% Restocking fee for returned orders. handling. Prices subject to change without notice. 
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АСР?» Break thru Prices!! 


Since 1976...The Nation's TOP Computer Supplier 
морена е BEST BUY Mold 


EXPANSION CARDS Starcan/Novell Starter Kit . E AYES — 2 Yr. Warren 
AM200 "Diamond-Pak" (HGA, FD, StarHub ........ "Qus M 74056 n ТЫР. У S099. 00 
2) S.P, C, G All|nOne $139.95 SlarCard ...... dius E s 1 M И: ігі) 299.00 
Ай 210 Color /Printer/CGA ... 49.95 StarCard Plus ....,......... 195, 2 fW dm T. 447.00 
AM240A Mon/Prn/Herc. 1/2 49.95 Starbrite Сагӣ.....,.....,.. 195. w (ini. 447.00 
AM250 Mono/Printer/132 ...59.95 EtherCard Plus .....,.,..... 260. SE shown with MIGENT — 1 Yr. Warranty Macintosh Plus . . . 
| AM271 EGA 256K RAM 1/2 199.95 - E: | "ü Pocket Modem 1200B Macintosh SE/2 Drives 
| АМ273 EGA (Genoa 3 1/2) 169.95 | F H E wiSoftware .,......... $159.00 Macintosh 5Е/20 Mb ... 
Ш — AD340 MIO w/Floppy .....-- 59.95 EGA Best Buy Dd Sa card EVEREX EVERCOM i'a Toshiba T3100/20Mb . . . 
Ааа) Floppy у] {саб 28 95 " 2 ) ] 1200 Baud Modem tir.) .....5109. Toshiba T1000 
| ОР 14" EGA Monitor w/tlit'n swivel Disk Drive NEC Multi speed 
ACHO Game Garg КАНАТ 28:85 | nius ena $ е запар ЖЕ». МЕ Sharp 7190 Portable. 
| ARPIN Serial Po Com pattbie 499 ӨТЕ А Sharp 4501 Portabte 
| AER üeMulunaion 6 Pk emos | Super EGA Cord . CTS 2400 Baud (nt)........$179. | роот Equity Ue 


AMBAD Flo ppy-Hard 


: ы Tandon Targa 20 
Controller /AT . . . ... sase s 179,95 INPUT DEVICES 
AS956 XT Turbo MONITORS 
Molherboard/OK . ,.,,... 


э” . AMDEX gys ... 44... . 


EAE 378.85 
А5951 Baby А 722C Enhanced Color ...... 485.00 


^ ! Pis Deluxe кем. Pad 269.95 
Motherboard/OK,... ....379.95 15. White plus. 1280x800 . ..888.00 


ACP 5150 wh EDU e 59.95 ida ine& ...... 
U 


Am ү үн ТА Eo DES 
„ eyboard...66.95 Epson 603500 ........... 00 , 
COMPATIBLES CARDS ЖАА aSr NE bob ACP 5152 XT/AT Keyboard . . . 79.95 A Laserjet Series 2... 1699.00 
AT3.5Mb w/4 Multisyne EGA Monitor .. $539.00 MOUSE SY STEMS 3 Yr. Warr. AST Turbo Laser. ....... 2688.00 


RS-232 Ports .,....... $189. GB-1 Adptr Card 640x480 . . .315.00 i CUP ааа AL (RE HE AE NE NENE AE RENE AE | OT MR M WE: $09.00 ARTS 
Multi 1/0 Ptus PRINCETON і $ ‚ | Torrington Mouse .......... É RINT 
k RS:232 Ports) э ‚ооз -HX99"RGB ....... 12222 $419.00 MICROSOFT 


Y HX12 ; Bus Mouse/Show Partner 11800 ЕР5ОМ? 
86 Accelerator ........ НАЕ 12^ EGA... , « 496.00 
ari | 968 ұр 12" Amber TIL... 148.00 
= SONY 

AST - 2 Yr. Warranty Multiscan witiltswivel .,.. SALE 
AST Premiym/2B6 ...... Сам RGB Monitor w/TV ........ SALE 
Hot Shot 286 ............. 389.00 TAXAN 
Кетеді AT/OK is 3Mb , 129.95 Supervision 650 12" RGB... CALL vis iT T 


PS/2 Mouse/Show Partner 118.00 (Х-800 New! 


rial і Partner 127. BO col., 180 cps. 9 ріп).. $166.00 
Жн Mouse эчен и EX-800 (80 Tol 300 eps ... CALL 
Windows and Mouse .....368.00 


LX-100 
(136 col.. 300 cps. 9 pin)... CALL 
FX- 286 


PLOTTERS icol. 200 cps, 9 ріп)... CALL 
ROLAND : 
Advantage AT/3Mb, “EGA . . 488. ol., i 
Sidekick, DESQView . .... 499.95 healt б e EM Man 1. 80286 CPU 12. Documentation рху 550 880 B pin ЖУА v Peet 17 80 @` 200 cps. 9 pin] ... CALL 
Rampage AT/STAK nad А Ph Бы Вез........... +» CALL 2. ie "E Keyboard p A pie SP DXY 3 feiecirostatic Y 2. 180 cps, 24 pin) . . .429.00 
COM... electable . One Year Limite er holder ............. 1488. 
New AST PS/2 Add-in Cards CALL WYSE WY700 1280x800 ,. $749.00 3, 640K RAM Expandable Warranty = кары үз col., 180 cps, 24 ріл) 515.00 
; : 10 1024К в | . 
SRT MO. CALL 4, Norton" Sl: 10.1 Add-On Specials! | ШАЛЫ Жо о (qu cot. 400 cps. 24 pin) CALL 
Advanta ePremium/AT — BEST BUY Monitors 5. One 1.2MB Disk Drive ACP IBM Drives DS... .... TOSHIBA . oy 
196 CALL Samsung 127 Amber 6. Western Ditital™ HD/FD Amber Mono System, . $1049. Toshiba FDD4403 37, Кі. 151 24 Pin LO Printer (IN 90 
қ pr ^ Sed y Sítw 99.95 Samsuna/LTl M" TTL ` Controlier Mono System Toshiba М0040 PC/ XT 360K 95.00 P341SL 24 Pin/216 cps ..... 619. » 
КЕЙ ЫК SBK lk i. asas | Lil Enhanced EGA V": 7. Clock/Calendar with w/20Mb (бэт) .......1349. Tahto САВТ ЭК ЗОШ РЫСЫ TRE His 
AST M uL. рам ase. uec el vae ' Battery Backup w/40Mb (39ms) 1549. Toshiba М0080Е-6 1.2Mb . , 129.00 этү rere 925.00 
Par Clock... ET ТТ Zenith CGA Color... B. 200 wat! Power Supply w/60Mb (28ms} .....,.1949. ТЕАСЕО-55В.............. 99.00 790 & T3100/Lazer ...... CALL 
: Zenith Composite | EGA Color System ,.. ... 1399. — д PANASONIC 
p 110/220V Selectable KX-P108 $169.95 
9, Hardware Reset Switch T 6 HARD DISK DRIVES i KX PIOI NM T 
Hercules incolor Card ..... CALL 10. Eight Expansion Slots Кеча "pto НИЕ FileCard 20 Western Digital$349.00  КХ-Р1091............,...18800 
Hercules Plus Graphics .... 188.00 11. Enhanced Keyboard wi (39т5)....... ' FileCard 30 Western Digital 499.00 KX-P1592. ............... 399.95 
Hercules Color Card CGA...159.00 ЕТТТІГІІТЕ (101 Keys) w/60Mb (28ms) 10Mb Dri ONLY 149.00 BROTHER 
21Mb XT Sybsystem/WD . . : M1109 100 срѕ............ 189.00 
WYSE Terminal. | $328.00 | 21Mb XT Tandon/ WD 319, M1409 45 cps NLO. ........ 259.00 
КЕД WYSE 50 Terminal ........ 388.00 BARE BONES — BMHz i | PEE Mb XT Subsystem 5725 33000 M1509 46 cps NLQ. .......33900 
PGA Graphics Card WYSE 60 Тегтіпа! 2er, 416.00 À Best Buy! 30Mb AT por КҮЛЕ n M1709 50 cps NLO ura dE Or 415.00 
PGA Monitor «A фиш йе: Су 40Mb AT 40MS. NEC 5046 . 599. 
қ • OK, expandable to 640K ‘ane PRINT BUFFERS 
—— eer 20Mb 3-1/2" LaPine LT200 
INTEL — 5 Yr. Warranty Panasonic FAX partner .. $888.00 © XT/AT Deluxe Keyboard SONO CUAL a 30Mb 3-1/2" LaPine LT300 359. 
Gullstream FAX Card .. .. 1195.00 • Runs all Major soflware RLL Upgrade Kit Call For Higher Storage Bries NETS EIUSMO . NEMPE 
Aboveboard AT/128K .. ... $349.95 f à e Zinc-lined FCC Case Okidata 5026 Disk Drive 


Aboveboard 286/512K S/P 375.00 
Aboveboard 286/512К .,...345.00 


* 150W Power Supply Western Digital RLL 


— - SWITCH BOXES 
BACKUP STORAGE 


Phoenix BIDS written for IBM 
A PCIGAK ..... | 235. ы ae NC101 Par. toSer.Conv.....$89.95 
py ehe яу Vet are ТЕ Greek $349 AlphaMicro V CR NC102 Par. to Ser. Сопу...... 89.95 
Inboard 386/АТ .......... 1275.00 Price $ Thru Price! Backup Card . .... $333.00 NC205 Switch Box 3636-AB 34.95 
Pe Coprocessor ; aeaea ce 105,00 Break Thru! Irwin Model 110 XT ........219.00 NC201 Switch Box 2525-AB 24.95 
ME ТТІ 145.00 PLUS DEVELOPMENT Tallgrass 1020-ХТ.........338.00 Buffalo SX Multi-Connect ..499.95 
a EO a 1165.00 Amber Mono System Tallgrass 020-АТ........ 338.00 
800878 и... 280.00 w/360K РОЮ. Mono. 20Mb Hardcard ....... $619. Tallgrass 1020E-XT ........525.00 ACCESSORIES (| 
80287-10.................44900 FOC 256К.,..............9599. | 40MbHardcard ........ 985. Western Digital 60MD. ..... 688.00 
80387 ....,..,...........499.00 FLIP N FILE SALE л ш Гр аннын ке Fli Flip Soft to 75 diska) Tn $14.00 
| утаа СУГА Diiveicave:t | 10 тео (single) ....... .. . isk Holder ......9.00 

ORCHID — 2 Yr. %#аггаптуй prico Breakthru SAVE 80% | | OEM SPECIAL ыгы 2 meg "c ES m ME ү? sk Holger doe 

FNF Mini XT (100 di Tp coe AAA Maxar 00 P5 | “тесугг......... А ead Cleaner "or B" Y 
urba EGA ЗО ЫЫ | FNF Maxi (100 5%)... . 16.88 == —. 399. е 8088/512Kb, expand 40 meg (20 + 20) ooa -1899.00 PERFECT COMPUTERCARE kit 19.95 
PC Turbo 286E/1Mb ....... 725.00 Trace Acoustical "апты QUANTITIES !0 640Kb • 360Kb single келсін ( ) 3299.00 
LAE dan f. ME pe ЧИТЕ өзөн М | MES OF 100A tloppyincluded e Second NR E ton sEANDULL) 
RamQuest/2Mb PS/2 ...... 699.00 Univ Printer PA "ЖЕ. $499. EACH... drive, monitor optional Non Boot PC/XT/AT ..... $139.00 
PERSYST 5'4” Disk Storage Box. , .. Maxar 286 Deal! Auto Boot PC/XT/AT ...... 189.00 

ЕМЕ Mini XT (50 5'4") 699. a 6-8BMH2, 5i2Kbexpands BERNOULLI CARTRIOGES BOR | 
наус ug UU HM .. be ч 5 " "m QUANTITIES 10 1Mb + * 12M b 5'4 floppy ы mei pak IDE зд 256K)120ns .. rad ЕКЕ 2. 349 

TET se rna a E RATS в n 

Persyst Mono/Color Combo 99:95 Flip Sort (50 3/2). OF 10.08. and controlfer e Second BETA 1Mb Chip 100ns .... Ёа, 33.85 


ams RIS m $799. EACH... drive, monitor optional 


Pak .......... 219.00 
0 


QUADRAM 


Silver Quadbrd PC/XT ... $119.95 | 
Liberty РСТ OK -<5 149.95 ,DISKE ТТЕ E PRICE BREAK THRU! POWER PROTECTION 
uadprin celrtr .,, 149.95 | “Generic boxed Маха ч] erbalim Som TRIPPLITE ISOBAR 4 
кте етін sa X Eri D ISKETTES 5-1/4" 8507 9.95 9.95 9.95 =, vt 4 outlet Surge Su pressor... $44, 
EGA COLOR CARDS 5140800 юв юз Юю > 4% _ С ARTR IDGES | doute Sure Suppressor... 
ATI EGA Wonder ........ $289.00 à Ы” ipl 24485 — 24.95 — = r^ Line Conditioner е тт, 33. 
GENOA Super ЕбА....... 299.00 : 5-1/4" HO — 21.95 21.05 21.95 - = 34.95 Backup Power Supply (450 350 
PARADISE 3-1/2" S800 1288 1375 1288 13.00 1095 at ады шеру Тс eae 
s Autoswitch 350 ..,.....225.00 | — dle о со 9/9 ыу Шш Шз. he һа, i ia Backup Power Su 1000W) 945. 
e Autoswilch 480. 309.00 3-M2* DSDO — 18.88 18.50 21.00 18.88 17.50" rx . Ww m A par Supply (000и) 1275, 
• Mono/Color Combo Card 69.95 0500 Oty. 100 3-2-H0 — $9.00 53.50 56.00 5800 — 49.05" 


VIDEO 7 Vega Deluxe .....299.00 Leiber "HC-ETIUPS жағал. 788,00 


. ACP's Computer Software Department. .. You Save!!! 


ALDUS Turbo Lightning 10. ...... .58. Remote 12...., ....- ..95. LIFETREE* C Compier 40.. ,....... .279. SOFTWARE PUBLISHING WORDPERFECT 


Page Maker ...: .... CALL Turbo BASIC 10. ._..........58@ DAC VolkswrMer Deluxe Plus t0 ..$69. Quick BASIC 201. .... 62. Harvard Prot Publisner ....$405. Wordperfect 4 2. ---..4198. 

ALPHA SOFTWARE* Sidekick 15.... . .... ...50. DAC Easy Payroll ...... ‚ .$33. Volkswnter310..,.... — .14$. NORTON Farst Choice 10. ... ..... 109. Library 1! ..... ....... . 68. 

Keyworks 30... .........$ 59. Eureka LO.. .....,........59. DAC Easy Accounting .. 45. MECA Commander ....... + .-..$42. SYMANTEC 

Alphaithree 30. ....... .. 220. Turba C 10..... ........... 59. DIGITAL RESEARCH: Managing Your Money 30 .5115. Uiililies40....... ......... 55, 04А20.... ..... 

AMERICAN SMALL BUSINESS Лейех 11.,....,. est 06. Gem Draw Plus2.0... ..... $188. MICROPRO UiHities Advanced, 2... ..... 85. T-MAKER 

COMPUTERS* Superkey 11...,,..........59% Gem Desktop Publisher 4.0 ,..255. Wordstar Protessignai Rel 4 $257. PAPERBACK SOFTWARE Personal Publisher . ,...,,.$78. 

ProDesign 1125..,......... $166. BRODERBUND EXECUTIVE SYSTEM* Wordstar 2000 Flus Rel 2....288, VP-Experl 10...,.... ...$555 HP Laserjet Option. ......... 49. Spatlight 11 

ANSA/BORLANO Graphics Library 1. .......$23. YYREE20.......... 0s... 531. Easy Extra Value Pack (Easy Extra, УР-пі0 10 .... .. 55. TRAVELING SOEEWADES Desktop Mgr 

Paradox 11.........-.... $388. Graphics агау p 23. STH GENERATION NCP* Sidekick. VP-Planner) ....... 99. VP-Graphics 10..... ..,.....55 LAP-LINK20, ........ . | AboveDISC (EMS) ... 

Paradox 20,.,- .., .... CALL Print Shop , "n Fastback 5 14......- cas ane $87. MICRORIM VP-Plannet 12.4... ...... 55. TURNER MALES Mitrarim Rbase sau 149.95 

ASHTON TATE COMPUSERVE GENERIC Abase Graphics 10........$160, PERSONICS S02! 15. eroe s S88. | TK Solvers... cosy ness - 99.95 

dBase Ш Plus 11 ...... CALL Starterkit ...... 4.44. ses- $22. Genetic СА002.0..... ... 568. "базе System Vit .,. ,... 415. SmartNoles 14 ........ $47. Мше АТТ уу-у arden . | Multimate 

Framework Il 11 ........ CALL COMPUTER ASSOCIATES IMSI E ЖАТ MICROSOFT SeeMDAE 10. ...... . . .4?, Meus z а 59. Advantage33 .... 199.95 

Multimate Advantage It.. . CALL бирегса!с4.............. $279 Window 102...,,.. .. .564. QUARTERDECK ат!!1446 preadsheet 

BORLAND CROSSTALK COMM. mM Uu pes Mullipian 302 .... .. ... 122. Desqvew20....... $63. Analysi202.. . . ..5% SPECIALIII 

Turbo Tutor 20.......... er CrosstalkXV/v.351.. — ..$ 95. LM ' Protti 301 ....... ....240. Expanded Memory ХЕВОХ Borland 5 

Turho DatabaseTootbox 1.2. Crosstalk Mark IV 1.0 ...... . 126. * Not Copy Protected Word ....... sess c. 225, Manager 1.0...... se. 298. Ventura Publisher .....,. .$499. QUATRO ...... 149. 
» No Surcharge for VISA or Mastercard OUR POLICY 

= Ad Vanc ed Co mputer Products, inc. T OL L FRE E * Volume purchasing agreements available. 


Ы Orders subject to availability. в тее саа оп certain Hems. 
Mail Order: Р.0. Box 173201гміпе, СА 92713 for Fast Service 800-854-8230 * АСР Reval Store pricing may vary. Not responsibe fortypos 
Retail: 1310-B E. Edinger, Santa Апа, СА 92705 Order һу Phone! | CAResidents 714-558-8813 | ASK FOR GILLES. DON, TODD, MIKE OR MARK 
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IC's, Parts, Components...Shipped Fast! 


West Coast's Largest Selection...Call for More 


7400.... $18 7474.... $35 74157... $65 | CD4001 . $.18 С04017 .. 5.59 CD4047 .. CD4069 D4 
7402.... .18 7475.... 35 7458... 65 CD4018 .. .59 CD4048 . CD4070 .. . Сон '. 69 Со » S 
7404.... .18 7476... 35 74173... .65 ‚59 CD4020.. 59 С04049 .. С04071.. .29 CD4512 .. 69 CD4556 .. 99 
745.... .18 7485.... . 35 7474... 65 . 58 CD4024 .. 49 CD4050.. CD4072 .. 29 С04518 .. CD4584 .. .69 
7406.... 35 7486.... 35 74/75... 45 . .59 CD4025 .. CD4051 .. .39 CD4073 .. CD4519 .. .79 С014409 6.95 
e 64K/ 120ns 7407.... 35 7490.... 35 74176 65 . 28 С04027., 35 (04052 . С04076 .. CD4520 ., CD14410 7.95 
7408.... 25 7493.... 35 74181... 175 29 CD4030 CD4053 . CD4081 .. CD4522 .. С014411 8.95 
e 64K/150ns 740... 25 M95... 35 74100... 295 . 29 CD4040.. % CD4060 .. 149 CD4082., 29 CD4638 .. 79 (440 895 
e 256K/100ns ... 7420... 25 143... 45 7485... 65 29 04042. 65 (0463 .. 149 (0483. 35 Call Us For Morel! 
e 256K/120ns 7426 ., 25 74125 45 74198 ,., 1.65 
O56 K A50 7427. 25 74126 45 74221... 75 - 
ө ns ош s. 65 74273... 175 : 
7432.... 25 74150... 120 74365... 50 SIMM RAM MODULES. 
7438.... 25 74151... 65 74366... 50 
DYNAMIC RAMS 740 .... 30 7463... 5.14367... 59 ЖОЛНУ" BIER SERS OO MP 368 "EE 64K x 9(150ns) . $49.95 
7446.... 85 74154... 120 74368... 50 [5 090). 100. (5 М) So 99. OF 
411672000 € $128 4464/1505 md 9244 7447 . 95 eid P EH ү: i og: i nid yis vee PCS 290K x 9(120ns) . ..89.95 
K ns . 8:996. - 2) .. 265. - 2)... V. 
PITE i MR котов. MEC: 74C CHIPS li MOS EPROMS f e: s 2%. E 
ru |. NS sisie 3 "HM 256K x 8(120ns) 
7400.. 5 25 74C154 $285 74C374 $1.69 |MOSEPROMS и — | e S. 
4164/120ns . ..... 149 41264/150ns .... 11.95 
ATGAIPIN ONE 275 4128/1505... 4.19 74002... 25 74С173.. 98 74С903.. 119 702A. ims... $595 27128 -450ns .... S495 Шаны 1Mb x 8(120ns) 239.00 
4416/200ns ...... 375 8118/4517 15015. 1.19 700 30 TACUS 98 paper суз 2532-4505 ..... 4.50 27266-20005... 7.85 
4416/150ns ...... 4.19 1MEG/100ns ... 2495 7401077 35 74C221.. 125 740922 | 385 2564- 450ns ..... 9.95 27С256 - 25015... 7.95 
4464/120п5 ...... 649 TMS 4161/150ns ,, 6.95 Ж ed 95  2708-450ns..... 425 27512-250ns ... 13.75 
24С32 E: азы 189 Сара 189 № qnd 2495 1000MMz..S325 50689MHz $225 15000MHz 5225 
| e T слее 50495. ВАГ 5 "Mb TC Fa 
Е STATIC RAMS HC... 149 740373.. 189 740032 1488 ыы: 896 вма 0707.695 RRM. 375 BUM. 225 еюм .228 
2102LP/450ns .... 5.99 6116/120ns .. .., $2.95 EIS TMS2716-450ns 8749 ...... ...... 19.95 CR MMC ES E e MES i 
210148015 ..... 179 GYIBLP/ISOns ... 198 Partial Listing Only!!! BY uses B ESI 2995 н ры о T oe 
П5....... €. ns ., 3. ns . . IE 3000MHz .. 225 9000MHz... 225 22 1184MHz 2% 
2114/450ns ....... 89 6264LP/150ns .., 365 | Callus for components... | 2755.55. 27 495 бато... 1995 20000, Soe CRM НН 225 
"EPIO E о шол ЕЕЕ: 
y, РА: ns. ” n5... А; tee n за ба. Hz... 12. H2..2. H2..2 
6116/150ns ....., 195 62256/100ns ..... 19.95 2764 - 25005 ..... 495 68705p........... 19.95 4032Мнг... 225 13.000MHz ,. 225 32 768KHz .. 150 
4 HCT SERIES ТЕКЕГЕ ЕЛЕ, Al ЖИ Бела 
; Е : 128 - 05..., X x .. 19. 
TAHCTOO $25 74HCTION $65 74HCTSAOSI99 24.004: ‘19 PAEO 42 74545009 OSCILLATORS 
7AHCTO2 “25 74HCTIG3 65 74HCTS4 199 yaso.. 19 748153 59 7405245 9 MAUL SS 1000MHz .. 5550 6 SOOMHz, 5550 16000MHz.. 550 
74HCTDA 25 74HCTIG4 65 74HCT563 299 74,508. 19 7415154 129 7415257 69 ZBO0CPU..........S1.49 Z80ASIO/O. ..... 5496 18432MHz  5507188MHz .550 10257MHz, 550 
74HCTOB 25 74НСТ175 65 74HCT564 299 74LS09.. 19 7415157 40 74,9258 69  ZBOCTC... ...... 1.49 280А510/1 ...... 4.95  2000MHz ..550 BO00MH2, ‚550 18000МН2 550 
74НСТ10 .25 74HCT240 129 74НСТ573 1.99 741510,, 19 7415158 .40 74150509 99  Z800ART ........ 449 280А510/2.....,, 495  24576MHz .550 g000MHz. ‚550 18432МН ‚550 
МНСГа 49 TAHCT244 СЕРТ 193 7409072. 28 74902 49 24939 179 УАСГ 199 280890 7. 20 зом. 59 помо. ТН” 
74HCTI38 .50 74HCT245 129 74HCT646 2.99 74[930.. 25 71564 49 745323 179 280АСТС v 199 ZB0BCTC........ 3,99  4000MHz ..550 12000MHz. 550 22000MHz. 550 
74HCT157 .65 74HCT257 65 74HCT563 299 741532.. 28 7415165 49 74555  .59 280АРЮ......... 199 ZBOBPIO ......... 3.99 491520МН2 550 12500MHz. 5.50 24000MHz., 550 
74HCT160 .65 74HCT259 1.10 74HCT564 2.99 pee Р 14 SED y 74LS366 59 seen à D ана: г cee 54 
: 4LS73.. 35 74573 49 745367 . 2., 550 15.000MHz .. 5. 2% 
[LINEAR ЕЕ 2 UA 20000500“ RES 
4L 35 715175 49 74.5373 99 08,226. 129 745188 .......... 2...550 15758MHz . 
e ct re ТІБЕ.235 PASE 395 74502 90. 82506 ...... » 745287 ....... .. 1.99 
cama ОМ МІН Tg ТАББ5., 49 74590 40 745%: 90 826129 ......... 199 745288 .......... 1.99 
| 39  74,586.. 28 74151917 49 74,9624 189 825137 ......... 299 749471 ..... ..., 499 
LESAN 1:49: 004792 30 LMG 25 еу” 4574502 Ай 74.9629 146 — 825180 . . .. 780 7494/2 ........ 699 чы үнд oie DONE аа 
tet ewa se орош ZI Дш TE атоме n 
; 1077 45 74L 49 7415641! 1.89 ossi d ат 
en Toa M 63 MBA 209" Mage 45 741521 65 ТАО 96 EXTENDER CARDS 
LM30XK 100 LM1BB6 329 LM4m6 150 14151023 .49 7405240 99 7415688 189 8000 SERIES APPLE к. AM. $14.95 IBMPC ...... $24.95 
va. 295 ІШЕ 1% 1М4558 15 8031 S 295 820 - 5195 519..... 2495 IBM AT ..... 34.95 
175 ІМІЗ 25 LM7555 250 =a | ad ^ 2 ojo: 
LM31B — 115 LMI358 1% LM7555 250 74F00 5 ЕЗ AR MEME 8080A T MEINE PROTO CARDS 
uer ы КЕ A Ж-М ae у А > ЫТ 8085А ess. 288 823$... T APPLE... sess. $595 (BM PC os...» 52456 
LM320K:XX 135 LM1458 — 40 LM7sHOS 695 74F08... E: МЕЕ . 8 74251 19 Een "^" БОБ B2SIÁIS T эбе. өзе» 1995 ІВМАТ ......... 3495 
LM323K 425 (ММ88 60 LM78H12 6% JE i | | ЕЗЕП e. 
LM324 35 LM 1489 60 M8038 376  /A4F11... .35 74F163.. .59 74F280.. 2.89 ЖАД (5MHz) ` br GE канжа ore 22 ПІР SWITCH 
LM33502 119 LM1889 25 MCM23 1.49 74Р20... 35 sini: 69 74Е373.. 149 — &0186.3(8MHz) 2495 8257-5... 295  1PDSITION 5,49 7 POSTION .. EI 
LM33602 1.19 LM2003 78 MC3459 2.69 74-32... .35 74675. 69 74Е374 1.49 80286-6 (SMHz) 10.95 8259.5 Т eget * `95 2 POSTION e 8 POSTION 
LM337H 249 1м2206 375 МОИ 299 7464... 49 74F1B1,. 199 74F3/8.. 199 802868 (MHz) 3495 8272765 1... 295 SPOSTION ;. 7. 69 9POSTION .. ... 129 
LM337K 495 (М211 119 MC3480 699  74F74... 49 74F189.. 299 74F39.. 299 gosse (2MHz).. 45000 8275 7 2405 4РОЅТІОМ . 69 10 POSTION 1.29 
LM338K 695 LM221! 275 МС346 169 7406... 49 74F219.. 499 744521 .. 299 вор 1195 8279............, 495 S5POSTION........ 79 12 ОО cn 187 149 
БЕЛЕ мй 1м MA ан ны ы аа те s 88. ee" 495 6Р05Т0М.......ф. 79 kadil- 
-ХХ 1.35 LM2900 1.19 LM3524 — 1.99 etn Етке S | 2 undi» 
LM376 1.68 LM2917 129 TDATIBO 5.99 там д 
LM380 95 LM3045 119 ТІ074 1.65 : 68000/8MHz ...$1295 68020/16МН2 ..$21995 16 PINZIF.. .. 53.50 40PINZIF .. $6.95 
LM386  .95 LM3054 199 TLO 75  SDLDERTAIL НА165/Т....59 22PINW/W 1.29 68010/8МН2.. 19.95 68450.. 4995 24 PINZIF .. 395 G4 PINZIF ....... 9.95 
LM393 65 LM3U7S 149 Т(082 85  8PINL/P.. 5.10 HRIBS/T.. 60 24PINW/W 1.29 — 68010/10MHz... 3995 68881/12MHz . 219.95 
Luis? 250 LMS30 96 Пай 15 MPINLIP 12 HRQOSIT ..9 2BPINW/W 159 68020/12MHz ... 149.95 68881/16MHz .. 29995 БІЗДІ |82 
| | ie : IN 1. pes 
LM556 45 LM3160 195 ULN2064 179  1BPINL/P ..16 HR24S/T . 99 НІ RES W/W ane T гили Jorio or tebe E er 
LMS58 85 LM3161 195 ULN2074 199 20PINL/P ...20 HR28S/T 119 HRBW/W $79 Д-ТА ЗИНА (77070707 8.95 ора: 
LEE XE RERCORI КОЛ р вани 
; 52 1 16W/W 1.298 605602........., . 11.95 6522,............ Р 
28PINL/P ...27 WIREWRAP = HRIBW/W 139 — 6502A .......... 495 6532 .........-... 4.95 
74HC SERIES 40PINL/P ...29 8PINW/W 5.59 HR20W/W 1.69 6502B.......... г. 695 6545............. 995 
4BPINL/P ...99 14PINW/W 59 HR22W/W 1.79 6510............. 995 6551............. 4.95 
74HC00..$.25 74НС125 $50 74HC174 5.65 64PINL/P 249 16PINW/W 69 HR24W/W 199 
74HC02.....25 74HC132 50 74НС175 65 HIRES TPINW/W 99 Ha28W/W229 6800 SERIES 
74HC04.....25 74HC133 50 74HC240 129 НАВ5/Т.. 5.39 20PINW/W 1.19. HRA0W/W 3.49 
АНС bo 5 СЫЗ E: 14 C245 129 а 2226 NM d gi 3s zn e сы "T 68 PIN $14.95 100 PIN $22.95 
attt d - ТЕ “ чгъ е ae Thesu . іі4а.,....Жмжлх?.ы, ІҮУУІЗНЯ ,, аара + 
744000 25 T4HCM8 75 МИЗ б SPECIAL FUNCTION | FUNCTION 6810 .. ‚ 295 6850............ф 495 84PIN.......... 1995 Cal for More... 
4HC11....25 74HC151 65 74HC373 129 
74HC14 ....25 74HCI53 65 74HC374 129 VOM SET ONT Oos SANT... $1695 
DEL EE Ib p PE since --. The Nation's 
74HC74 ....35 74HC161 65 74HC4066 99 TMS 610 ^ "' 5832- CLOCK .... 3% TOP C t S T 
24НС85_.-- 65 748186 145 MARCAS 89 SEE CHIP... 985 58167 - CLOCK .., 8.95 ompu er upp fer 
- | 149 TMS 5200 SPEECH СНР .. 7.95 


* No Surcharge lor VISA or Mastercard OUR POLICY 
s Volume purchasing agreements avatabie 

s Orders subjecl 1o availability • Supply kmited on certain nems 
s Pricing subject io change wiihoul понсе 

“АСР Retai! Store prichg may vary Not responsible for typos 
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TOLL FREE 


800-854-8230 


Advanced Computer Products. Inc. 


for Fast Service 
Order by Phone! 


Mail Order: Р.0. Box 17329 Irvine. СА 92713 
Retail: 1310-B E. Edinger. Santa Ana, CA 92705 


CA Residents 714-558-8813 


Circle 6 on Reader Service Card 


GUARANTEED 


Оруу © al 


8 MHz Turbo-XT OPTION A OPTION B 


е High Resolution Amber Flat Screer | е Hi-Res RGB Color Monitor 


е High Resolution Graphics Card е High Resolution Graphics Сага 
• Paralle! Printer Port e Parallel Printer Port 
e 640K of RAM 
e 477 or 8 MHz $ ADD 5148 ADD 2298 
e 150 Watt Power Supply 


е Deluxe Keyboard OPTION C 


e 360K Disk Drive e 8087 Socket e 21.3 Megabyte Hard Disk Drive $ 


Satisfaction Guaranteed or Your Money Back 


Option A Option B 
* 1.2 MB Drive • 1.2 MB Drive 
Shown 
е Hard/Floppy Controller е Hard/Floppy Controller 10 МН b A 
• 30/40 MB Hard Disk • 30/40 MB Hard Disk 7. І uroo- I | SR | 
е Hi-Res Amber Monitor * Hi-Res Color Monitor vi: НЬ 
е Monochrome Graphics Card * Color Graphics Card а НОГ 


е Parallel Printer Port е Parallel Printer Port “6 or 10 MHz 80286 а 
30 MB ада 40 MB add 30 MB add 40 MB add • ое ДЫ to 1 MB) > —— 
$ $ $ $ e оске „' 
790 930 990 1140 ° 200 Watt Power Supply | ШШШ #8 


» 12 MB Orve e Enhanced Keyboard 


i PEE coniroler з 40 MB e Real Time Clock/Calendar 
Option C 30/40 MB Hard Disk MB add add 


• EGA Card $1250 1400 * One Year Warranty 
• EGA Monitor 


E SO n PANASONIC 
p N CUN 1080i Model II 3178 


3198 


PRINTER “35 Е 


$168 —~ _ 


L X-800, FX-86e, FX-286e, LQ-800, LQ-1000 
LQ-850, LQ-1050, EX-800, EX-1000, LQ-2500, GQ-3500 
Call for Our Best Price 


HARD DISK pun pr aps 21 Mesabvte Card 


D RIVE % M B 21 MB Card д | 40 MB Card 
Hard Disk, JOA. $ 

Controller (PC) 20 МВ v, HtKit 30 МВ ¥ Ht. Kit 97 2 
and Cables 


3268 3298 


30 MB for АТ....5378 40 MB for AT....5398 Plus gg *h $568 i iu $828 , | 


360K DISK DRIVE | 355" DISK DRIVE 


Built By Alpine Electronics to IBM Specifications, same 


as Qume 142 FOR YOUR PC/XT/AT DISK DRIVE 
Cv Fh 720K Disk Drive for Mass Storage or for 
=. Down Loading to your Lap-Top or Tandon TM100-2 Full Ht. Replacement | 
| г New IBM PS/2. Requires DOS 3.20 proe for Чом Beier XT 
ES eg dnd МС]. 
erem 5 RII ^ 


e 360K 
e 48 TPI e Double density 


e Double-sided е Half Height 


DELUXE DISK DRIVE FOR YOUR APPLE MicroSpeed 
KEYBOARD XS tet iin а Fast 88 
DRAWER EN © 1 1 9 йе ЕН Disk Drive 1119 7 MHz Turbo 


Ball-Bearing Slides with Пе, ІІ" Disk Drive _____ $129 
Ergonomic Palm Rest Grappler Printer Card_____589 Board For Your Turbo 


1+ 16K RAM card. ...  . 539 

5 1 МВ RAM Card w/OK 1129 § 
48 Sey” li+, Пе Printer Card & Cable $49 
Serial Board. GD 
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1200 BAUD 
MODEM 
$69 95 


LASER PRINTER 


2. Centronics CSE 


List Price 52495 


« 300 x 300 DPI Resolution ч ©) M 
` " e 8 Pages Per Minute є 
Including Free Bitcom Software © 512K of RAM • 5000 Sheet Toner Cartridge 
- Guaranteed Hayes Compatible «Sot Car Set ue Ty LL 
• 300/1200 Baud е On-Board Speaker е "No-Jam" Straight Through Paper Path e Warranteed and Services 
е Auto Answer/Dial е FCC Approved * Plug-in Font Cards Nationwide by Genicom 


e Touch Tone/Pulse * 2 Year Warranty 


External 1200 Baud —— . 5119 Internal 2400 Baud Card ый nus ys iw 1.5 MB RAM Upgrade 

External 2400 Baud ___ $229 with Software __ . 5148 mula ion. оаше $4 92 

Hayes 12008 w/o Software 5329 Hayes Smartmodem 1200 1389 *(Required) 

Hayes 1200В w/Smartcom И 359 Hayes 2400B w/Smartcom |! __ 2549 Extra Toner Cartridge 
Hayes Smartmodem 2400 589 | $98 


559 
TOSHIBA P34le (2 Hew ArT LaserJet П 


List Price 31049 $ 4 / % 
e 180 CPS, 24 PIN | 
e ІВМ Emulation List Price 52495 


* One Year Toshiba Warranty e New Improved Model 
e For Tractor add ‘99 e 512K RAM up to 4 MB e 300 DPI Graphics 


SUG Te RADIx | EGA PACKAGE 2255, 


$2 GG LIST PRICE 5998 
e Samsung Dual Mode Monitor * ЕСА, CGA, MDA & HGA 


— —— —— 
ей 
mm 


Hi-res EGA video card...*149 
Hi-res EGA monitor...*369 


List Price 5649 


e 200 CPS Bi-directional | e 16K Buffer ЭТАН RADIX LV2010 


* 17 x 9 Near Letter Quality © Adjustable Pusher Tractor 15" wide, e Non-alare .31 mm Dot Pit А 

. - А ch е 100% ІВМ Compatible 
“ІВМ Graphics ° One Year Factory Warranty 432 Column „640 fee 640 x 200 e 256K of Video RAM 
е Parallel & Serial * Limited Quantity x : x ог video 


NEC 


NEC 


HI-RES RGB MONITOR 


MULTISYNC 4H MULTISPEED $9 E 9 
5529 51398 rer 
13" Color Monitor Lap- top Computer e Samsung 14" Monitor e 16 Color .41 mm Dot Pitch 


MOUSE 


% 640 x 240 Non-glare Tube е Free Tilt & Swivel Base 


MICROSOFT, |No-Slot Clock INTEL 
MS-DOS 3.21 For Your PC-XT (Clone) or Appie Math Co-Processor 


Including 
GW-BASIC 
Supports 3%" Drive 


8087-3 (5 MHz) ——— 509 
8087-2 (8 MHz) 859 


- 
т.т, ае та 


8087-1 (10 MHZ) _______*205 

Software Options $ e Uses No Slots 80287-6 (6 MHz) — — — — .—"^85 

jud е 20 Year Battery 80287-8 (8 МН?) .......%55 

Dr. Halo 258 Publishing S dnelüdes Solfwarg 80287-10 (10 MHz) 3305 
$18 raphics $64 Plug-in Clock Board for PC.....49 80387 ..  . .—  . . 3588 


ANNUI — ———————————— ——————— Continental U.S.A. (800)421-5500 
Inside California (800)262-1710 
JADE COMPUTER "x: 
TeleFax (213) 675-2522 


4901 W. Rosecrans Ave. Box 5046 Prices at our seven store locations will be Са. & Tx. residents add sales tax. Prices & 
higher. availability subject to change without notice. 
We accept cash, checks, credit cards or Shipping & handling charges via UPS 
CRX purchase orders from qualified firms and Ground 50€/Ib. UPS Air $1.00/Ib. Minimum 
e institutions. Minimum prepaid order$15.00. charge $3.00. 
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5295 


141500 | 


256K STATIC .555 $1295 256K DRAMS 2:2", 


STATIC RAMS ж ж ж ж HIGH-TECH KKK 


2112 

2114 

21141-2 
TMM2016-100 
HM6116-4 
HM6116-3 
HM6116LP-4 
HM6116LP-3 
HM6116LP-2 
HM6264LP-15 
HM6264LP- 12 
HM43256LP- 15 
HM43256LP-12 
HM43256LP-10 


4116-250 
4116-200 
4116-150 
4116-120 
'MK4332 


4164-150 
4164-120 


MCM6665 
TMS4164 
4164-REFRESH 
TMS4416 
41128-150 
TMS4464-15 
41256-150 
41256-120 
41256-100 

| HM51258-100 
1 MB-120 

| 1 MB-100 1 


256x4 
1024x4 
102424 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
8192x8 
8192x8 
32768x8 
32768x8 
32768x8 


(450ns) 
(450ns) 


{200ns}{LOW POWER) 


(100ns) 
(200ns4CMOS) 
(150ns}(CMOS) 
(200nsHCMOSHLP) 
(150ns 4 CMOSII(LP) 
(120nsi(CMOSMHLP) 
(150ns)(CMOS)ILP) 
(120ns}{CMOS)(LP} 
(15 Ons}(CMOS)(LP) 
(120nsHCMOS)(LP) 
(100ns}(CMOS)(LP) 


DYNAMIC RAMS 


16384x1 
16384х1 
16384х1 
16384x1 
32768x1 
65536x1 
65536x1 
65536x1 
65536x1 
65536x1 
16384x4 
131072x1 
65536x4 
262144x1 
262144x1 
262144x1 
262144x1 


1048576x1 


048576x1 


(250ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(150ns) 


(15055) (РІМ 1 REFRESH) 2.95 


(150ns) 
(150ns) 
(150ns) 
(150ns) 
(120ns) 
(100ns) 
(100nsi(CMOS) 
(1205) 
(1005) 


HM43256LP-15 $12.95 


ж 32K x 8 STATIC RAM 

ж LOW POWER CONSUMPTION 

ж HIGH SPEED — 100ns AVAILABLE 

ж LOW STAND-BY CURRENT (2mA MAX.) 
ж TTL COMPATIBLE INPUT AND OUTPUTS 


ж ж ж ж SPOTLIGHT KKK 


8000 8200 


8255-5 


8031 
8035 
8039 


3.95 
1.49 
1.95 


8259 


8259- 


1.59 
1.95 
5 2.29 


8257 
8272 
8274 
8275 
8279 
8279-5 
8282 
8283 
8284 
8286 
8287 
8288 


2.25 
4.39 
4.95 
16.95 
2.49 
2.95 
3.95 
3.95 
2.25 
3.95 
3.95 
4.95 


8052AH BASIC 34.95 
8080 2.49 
8085 1.95 
8086 6.49 
8088 5.99 
8088-2 7.95 
8155 2.49 
8155-2 2.99 
87.71 9.95 
8748 7.95 
8749 12.95 
8755 14.95 


741500 
741501 


| 741502 


741503 


| 741504 


741505 
741508 


| 741509 


741510 
7415 11 
741512 
741513 
741514 
741.515 
741520 
741521 
741522 
741527 
741528 
741530 
741832 


| 741533 


741537 
741538 
741542 
741547 
74LS48 
741.551 
741573 
741574 
741575 
741576 
741.583 
741585 
74—586 
741590 
74—592 


7415112 
7415122 
7415123 
7415124 
7415125 
7415126 
7415132 
7415133 
7415136 
74L$138 
7415139 
7415145 
7415147 
74L5148 
74L8151 

74LS153 
74L$154 
7415155 
74L8156 
7415157 
7415158 
7415160 
7415161 

7415162 
7415163 
7415164 
7415165 
7405166 
7415169 
7405173 
7415174 
7415175 

7415191 

74L5192 

74L5193 

74L5194 

74L5195 


7415241 
7415242 
7415243 
74415244 
7415245 
7415251 
7415253 
7405257 
7405258 
7415259 
745260 
74L5266 
7415273 
7445279 
7415280 
7445283 
7415290 
7415293 
7415299 
7405322 
7415323 
7415366 
7445367 
7415368 
7415373 
7415374 
7415375 
7415377 
745390 
7415393 
7415541 
74L5624 
7415640 
7415645 
7445670 
7415682 
7415688 


7415783 22.95 
25152521 2.80 
2614531 1.95 
261532 195 


EPROMS 


1024x8 (450ns}(25V) 
2048x8 (450ns)(25V) 
2048x8 (350ns}25V} 
4096x8 (450ns25V) 
4096x8 (450ns)(25V) 
4096x8 (250ns)(21V) 
4096x8 (200п5)421М) 
8192х8 (250ns)(12.5V CMOS) 


741.593 

741595 

7415107 
‚ 7415109 


7415196 
7415197 
7415221 
7415240 


2708 
2716 
2716-1 
ТМ52532 
2732 
2732А 
2732А-2 
27C64 


intel MATH COPROCESSORS 


$99.95 80287-8 
159.95 80287-10 
$179.95 80387-16 


$249.95 
$309.95 
5499.95 


- o. ^ 


* е 


LINEAR 


ТІ.071 LM567 


* = 


2764 
2764-250 
2764-200 


MCM68766 


27128 
27C256 
27256 
27512 
27C512 


6500 
1.0 МН? 


502 


8192x8 
8192х8 
8192x8 
8192x8 
16384x8 
32768x8 
32768x8 
65536x8 
65536x8 


2.25 


6 
65С02 (CMOS) 7.95 


6520 
6522 
6526 
6532 
6545 
6551 


2.0 MHz 


6502A 
6520A 
6522A 
6532А 
6545A 
6551A 


1.65 
2.95 
13.95 
5.95 
2.95 
2.95 


2.69 
2.95 
5.95 


11.95 


3.95 
6.95 


(450ns)(12.5V) 
(250nsH12.5V| 
(200ns)(12.5V) 


Л >ы шы & & шош Aww 
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(350ns21 V)(24 PIN) 15. 95 


(250ns)(12.5V) 


(250ns)(12.5V CMOS) 


(250ns)(12.5V) 
(250nsH12.5V) 


(250ns)(12.5V CMOS) 12. 95 
xxV Program Voltage 


2.5 MHZ 


280-СРО 


4.0 Miz 


ZBOA-CPU 
ZB0A-CTC 
Z80A-DART 
Z80A-DMA 
280А-РІО 
280А-510 0 
280А-510 1 
Z80A-S10/2 


6.0 MHz 
Z80B-CPU 
Z80B-CTC 
ZBOB-PIO 


1.25 


1.29 
1.69 
5.95 
5.95 
1.89 
5.95 
5.95 
5.95 


2.75 
4.25 
4.25 


DISK 
CONTROLLERS 


1771 
1791 
1793 
1795 
1797 
2791 
2793 
2797 
8272 
UPD765 
MB8876 


4.95 


TOLL FREE 


V 20 SERIES 


V20* 5 MHz 
V20' 8 MHz 
| V30 8 MHz 


8.95 
10.95 
13.95 


*Replaces 8088 to 
spaed up your PC 


by 10 to 40% 


CRYSTALS 


32.768 KHz .95 


2.95 
2.95 
1.95 
1.95 
1.95 
1.95 


74Ғ/ 745 


74Ғ00 


74F02 
74F04 
74Ғ08 
74Ғ10 
74F32 
74F64 
74F74 


TLO72 
TLO74 
Т(082 
Т1084 
LM301 
LM309K 
LM311 
LM311H 
LM317K 
LM317T 
LM318 
LM319 


LM320 5007300 


LM323K 
LM324 
LM331 
LM334 
LM335 
LM336 
LM338K 
LM339 


LM340 see7800 
59 


LF353 
LF356 
LF357 
LM358 
LM380 
LM383 
LM3B6 
LM393 
LM394H 
TL494 
TL497 
МЕ555 


NES70 
NE592 
LM723 
LM733 
LM741 
LM747 
MC1330 
MC1350 
LM1458 
LM1488 
LM1489 
LM1496 
ULN2003 
XR2206 
XR2211 
LM2917 
CA3046 
CA3146 
MC3373 
MC3470 
MC3480 
MC3487 
LM3900 
LM39 11 
LM3909 
LM3914 
MC4024 
MC4044 
RC4136 
RC4558 
LM13600 
75107 
75110 
75150 


МЕ556 

МЕ55В 

МЕ564 

LM565 75451 

LM566 . 75452 

NE590 2.50 75477 
H-TO-5 CAN, К-ТО-3, T-TO-220 


75154 
75188 
75189 


1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 


Z80B-DART 
Z80B-S!0/0 
Z80B-S10/2 
28671 ZILOG 


6.95 
12.95 
12.95 

9.95 


74F86 

74F138 
74F139 
74F253 
74F157 
74F240 
74800 

74502 

74504 

74508 

74510 

74532 

74574 

74586 

745112 
745124 
745138 
745153 
745157 
745158 
745163 
745175 
745195 
745240 
745241 
745244 
745280 
745287 
745288 
745299 
745373 
745374 
745471 
745571 


65028 4.25 


AY5-1013 
AY3-1015 
TR1602 
2651 
IM6402 
IM6403 
INS8250 
NS16450 


ы 
о 
о 
ы 
л 


CLOCK 
CIRCUITS 


MM58167 9.95 
MM58174 9.95 
MSM5832 2.95 


.31818 


74HC151 
74HC154 
74HC157 
74HC244 
74HC245 
74HC273 
74HC373 
74HC374 
74HCTOO 
74HCTO02 
74MCTO4 
74HCTO8 
74HCT32 
74HCT74 
74HCT138 
74HCT161 
74HCT240 
74HCT244 
74HCT 245 
74HCT273 
74HCT373 
74HCT374 
74HCT393 99 
74HCT4017 1.19 
74HCT4040 99 
74HCT4060 1.49 


10.95 


MISC. 


ADCOB804 
ADCOBOS 
DACO800 
DACOB08 
DAC1022 
MC1408L8 
| 8T28 
8T97 
| DP8304 
9334 
9368 
9602 
ULN2003 
MAX232 
MC3470 
MC3487 : 
AY5-3600 PRO 11.95 


BIT RATE 
GENERATORS 


9.95 
4.95 
9.95 
8.95 


MC14411 
BR1941 
4702 
COMB 116 


INTERSIL 


1CL7106 9.95 
ICL7107 12.95 
ICL7660 1.99 
ICL8038 4.95 
ICM7207A 5.95 
ІСМ7208 15.95 
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Visit our retail store located at 1256 S. Bascom Ave. іп San Jose, (408) 947-8881 


IDR IMlicr le E G PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


shipping charges—please contact our sales department for the amount. CA. residents 
must include applicable sales tax. All merchandise is warranted for 90 days unless 
FAX (408) 3/8-8927 * Telex 171-110 request. Items pictured may only be representative. 
COPYRIGHT 1987 JDR MICRODEVICES 


TERMS: Minimum order $10.00. For shipping and handling include $2.50 for UPS 
Ground and $3.50 for UPS Air. Orders over 1 1b. and foreign orders may require additional 
110 Knowles Drive, Los Gatos, CA 95030 : cab 
otherwise stated. are subject to change without notice. We are not responsible for 
Toll Free 800-538-5000 е (408) 866-6200 typographical errors. We reserve the right to limit quantities and to substitute manufac- 
turer. All merchandise subject to prior sale. A tull icopy of! our terms lis available, upon 
THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDA MICRODEVICES. JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS ОҒ JDR MICRODEVICES. 

IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. APPLE IS A TRADEMARK OF APPLE COMPUTER. 

Circle 145 on Reader Service Card 


20 MEG HARD DISK DRIVE ON А CARD 5349! 


CAPACITORS SOLDER STATION _ WIREWRAP. 
BARGAIN HUNTERS CORNER ыы ql PROTOTYPE CARDS 


* ADJUSTABLE HEAT 


р : k ` SETTINGW TIP TEMP FR-4 EPOXY GLASS LAMINATE 
r i ү : READOUT GOLD-PLATED EDGE-CARD FINGERS 
22 ў ( : * QUICK HEATING 
` р & RECOVERY | 
i * RANGE: 2002--9002Ғ 
ү à : . . а 


MONOLITHIC | EXTENDER CARDS BOTH CARDS HAVE SILK SCREENED 


01/4 50V .14 1/4 FOR IBM LEGENDS & MOUNTING BRACKET 
047; 50V . қ : 
INCLUDES DRIVE, DRIVE CONTROLLER, epee EXT-8088 529.95 ME Wirt -sv ano GROUND PLANE 
CABLES AND INSTRUCTIONS Ре | AS. ABOVE WITH DECODING LAYOUT | 


PRE-TESTED WITH A ONE YEAR WARRANTY i 50V | | м? es TEC AT 
35V . | A | IBM-PRAT $29.95 


16V . | | LARGE +5\/ & GROUND PLANES 
35V . | 
25V i HE ік 
16У .70 70 ЖЕ ы 
25\/ 1.45 16\/ 1.25 Pee SOLDERLESS 
BREADBOARDS 
WBU-D 100 TIEPOINTS 2. 


BYPASS CAPACITORS SHORTING WBU-T 630 TIE POINTS 


.01 1 CERAMIC DISC 100/35.00 WBU-204-3 1360 TIE POINTS 
.01;4MONOLITHIC 100/510.00 BLOCKS Fr WBU-204 1660 TIE POINTS 


SPECIAL ENDS 1/31/88 | Miner 1955) 5/$1.00 THEE PANTE 
RESISTOR NETWORKS. VOLTAGE mmp WHY THOUSANDS CHOOSE JDR s PAGE WIRE WRAP WIRE 


10 РІМ 9 RESISTOR 7805T 7812K 1.39 * QUALITY MERCHANDISE 
Ё Es И SESISTOR | 7808T . 7905K 1. COMPETITIVE PRICES PRECUT ASSORTMENT 
16 PIN 15 RESISTOR 1. r EC S x MOST ORDERS SHIPPED IN 24 HOURS IN ASSOURIEDCOLORS. 42750 
MEL CU E 29051 . 78112  . ж FRIENDLY, KNOWLEDGEABLE STAFF 250ea: 2.5", 4.5", 5.0" 
14 PIN 13 RESISTOR F 7908T қ 79105 E 500ea. 30" 35" 40" 

79127 . 79112 1. x MONEY BACK GUARANTEE : 3.0", 3.5", 4, 

79157 . LM323K (ASK FOR DETAILS) SPOOLS 


| 4.3 5 
36 РІН CENTRONICS * TOLL FREE TECHNICAL SUPPORT "SM Soofee: 21325 1000161 921.98 


IDCEN36 RIBBON CABLE 3.95 * EXCELLENT CUSTOMER SERVICE Please SOOO y Color: 
CEN36 SOLDER CUP 1.85 қ 
IDCEN36/F RIBBON CABLE 4.95 1М984 15 | Blue, Black, Yellow or Red 
GENSOPC Rt. Andie Pe Mount 71:88 1N4148 25/41 ...What was impressive, to me, was that 

Lir caa йн Riok was able to talka customer through а 

1N5402 . 2. ug “ TM 

КВРО2 . - i problemvery quickly by phone. By knowing : ,, SUCKET-WRAF 1.0.) 


) EDGECARD CONNECTORS >ы. : what he was talking about, he made short - IDENTIFIES PIN NUMBERS ON WRAP 


2N2907 қ a SIDE OF BOARD 
100 Pin WW  S-100 .125 4. work of what could have been a very time - CAN WRITE ON THE PLASTIC; 


i 2N3055 . : н і 
БЕРП телот. SNASDA 2 ' oonsuming and frustrating pro jeot. SUCH AS AN IC # 


50 Pin ST APPLE  .100 4N26 PINS PART# РСК, ОЕ PRICE 
44 Pin ST STD 156 1. S ; 
a ETD "EB. d 4М27 f | 51поеге1у, 8 IDWRAP 08 10 1.95 
IDWRAP 14 
Max Lent IDWRAPAC 
IDWRAP 18 


IDC CONNECTORS/RIBBON CABLE IBWRAF 22 
DESCRIPTION ORDER BY LITHIUM 4 Ww. Capes 
БЕЗІ ШЕ ШЕЖЕ ИН BATTERY LOTR р ИЕ 
SOLDER HEADER |іөнкх8 [.82 [1.29 [1.8 [2.20 |258 PLEASE ORDER BY NUMBER OF 
—Синентамо ого, HERDER eser [as рерин rel, $1.95 | PACKAGES IPCK. OF) 
[С МИНЕМ/НАРНЕАВЕЕ  |ipHx«w [1.86 [2.98 [3.84 [4.50 [5.28 | | 
[RIGHT ANGLE WIREWRAP HEADER | IDHxxWR — [2.05 [3.28 [4.22 |4.45 [4.80 [7.30 | ; 
RIBBON HEADER SOCKET | IDSxx |63 | Вэ | .95 [1.29 |1.49 [1.69 | BATTERY — SWITCHES 
|.  mBBONHEADER омех | .- | 5.50 [6.25 [7.0 [7.50 [8.50 | HOLDER ; ; SPDT MINI-TOGGLEON-ON 1. 
| ніввом EDGE CARD [IDE | .85 [1.25 [135 |175 |2.05 [245] = ОРОТ MINETOGGLE ON.OFF-ON 155 
[зо GREY RIBBON CABLE | RCxx 7 [1.60 [3.20 [4.10 [5.40 [6.40 [7.50 | | SPST MIN-PUSHBUTTONN.O. 38 


FOR ORDERING INSTRUCTIONS, SEE D-SUBMINIA TURE CONNECTORS, BELOW 
| DIP SWITCHES 


D-SUBMINIATURE CONNECTORS ctis rc I - 
n а 
SPECTRONICS CORPORATION Ще ыт 


[ model [тте селе, оа | cot | MY "SNAPABLE" HEADERS 
SOLDER CUP i : | 8.000 | S89 | CAN BE SNAPPED APART TO 
[m | ' 1401 ЕТКЕ ee 000 |5139 | MAKE ANY SIZE HEADER, 
RIGHT ANGLE PC SOLDER FFEMALE | |РЕ-240Т | YES | 12 | 9,600 | S189 | ALL WITH .1" CENTERS 
1x40 — STRAI!GHTLEAD 99 
RIGHT ANGLE LEAD 
DATARASE — $34.95 140  2STRAIGHILEADS 145 


* ERASES 2 EPROMS IN 10 MINUTES TIME 2x40 2 RIGHT ANGLE LEADS 2.99 


* VERY COMPACT—NO DRAWER 1 і М 
* THIN METAL SHUTTER PREVENTS UV LIGHT 1 à P 
FROM ESCAPING ; 


NUMBER LISTED EXAMPLE A I DIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBISPR LIGHT EMITTING DIODES | қ Q а y 
MOUNTING HARDWARE 590 LED DISPLAYS 


FND-500(503| Сом CATHODE s: 145 Ш 25 PIN D-SUB 


= 
FND-507(510 5 : 
Ерош  ©бмало: 9: 145 M GENDER | 
DESCRIPTION ORDER BY IEEE мр СӘЙ Canine аа; $9 CHANGERS “ее 
- H : н { 
OLDERTAILSOCKETS| xxST — | 1: ERE RE 20122” pan 4x7 HEX W/LOGIC .270" 10.95 $7.95 


'WIREWRAP SOCKETS | xxWW | - ESTE т 
ae SOCKETS | Ене С] 6.95 [9.95 | DIFFUSED LEDS 


AUGATxxST 89 | i amem dc wp ue EMI FILTER $4.95 


WW : 
OOLED ww SOCKETS! AUGATxx JUMBO GREEN T1 


ERED -a5 | КЕСЕ JUMBO YELLOW Tin . і | LINE CORDS 


DIP PLUGS (IDC : MOUNTING HDW T1 6 ucto 
FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE CONNEC TORS ABOVE MINI RED T1 ` А : : corpi amine edi AS 


CALL L FOR VOLUME QUOTES . copvnicur 1987 vor MICRODEVICES 


Circle 14 5 оп Reader Service Card 


4164 150ns 5129 


MONITOR STANDS 
MODEL MS-100 


* TILTS & SWIVELS 


$12.95 


» STURDY PLASTIC CONSTRUCTION 


MODEL MS-200 $39.95 


* TILTS AND SWIVELS * BUILT-IN SURGE SUPRESSOR 
* BUILT-IN POWER STATION INDEPENDENTLY CONTROLS 
UP TO 5 120 VOLT AC OUTLETS * UL APPROVED 


NASHUA DISKETTES 
BOXES OF 10 5/4” DS/DD SOFT SECTOR 


8/4" 0S/00360K 5895 asc 390 
8/4” Ds/uD 12M $2485 8a ва 
31/2” ps;/oD720« $1695 ВШКПТҮ50 BULK QTY 250 


5/4” DISKETTE STORAGE FILE — $8.95 


* HOLDS 70 5'4" FLOPPIES 

* STURDY, ATTRACTIVE 
SMOKED ACRYLIC CASE 

* COMPLETE WITH HINGED 
DIVIDERS 


VERSION FOR 37/2” 
FLOPPIES AVAILABLE 


$9.95 


VN 


2 WAY SWITCH BOXES $39.95 


* CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA 
* SERIAL & PARALLEL MODELS AVAILABLE 

* ALL LINES SWITCHED 

* GOLD PLATED CONNECTORS & QUALITY SWITCHES 


6' INTERFACE CABLES 
MEETS FCC REQUIREMENTS 100% SHIELDED 


IBM COMPATIBLE PARALLEL PRINTER $9.95 
CENTRONICS (MALE TO FEMALE) $15.95 
CENTRONICS (MALE TO MALE) $14.95 
IBM COMPATIBLE MODEM CABLE $7.95 
RS232 SERIAL (MALE TO FEMALE) $9.95 
RS232 SERIAL (MALE TO MALE) $9.95 
COILED KEYBOARD EXTENDER $7.95 


JOYSTICK 51995 


* SET X-Y AXIS FOR AUTO 
CENTER DR FREE MOVE- 
MENT 

* FIRE BUTTON FOR USE 
WITH GAME SOFTWARE 

* INCLUDES ADAPTOR 
CABLE FOR ІВМ 


SWITCHING POWER SI 
PS-135 $59.95 


* FORIBM XTCOMPATIBLE 
* ULAPP., 135 WAITS 
* :5V/15A, >12У/4.2А 
-5V LSA, -12V/.5A 
| * ONE YEAR WARRANTY 


PS-150 :sow море: 58935 
| PS-200 $89.95 


+ FOR IBM AT COMPATIBLE 
* 200 WATTS 
* *6V 22A, -12V 8А 
-5V .5A.-12V .БА 
* ONE YEAR WARRANTY 


PS-A $49.95 


| *FOR APPLE TYPE SYSTEM 
+ :5V/6A, -12V/3A 
-6У 1A, -12V 71A 
« APPLE CONNECTOR 


Р$-1558 $34.95 


* 75 WATTS, UL APPROVED 
* BY POWER SYSTEMS 
* *5V/7A, *12V/3A 

‚ -12V/250mA, -5/300mA 


| * FRICTION AND 
| + VARIABLE LINE 


— 


SAMSUNG 
MONOCHROME 


* IBM COMPATIBLE TTL 
INPUT 

* 12" NON-GLARE, 
LOW DISTORTION, 
AMBER SCREEN 

* RES: 720 x 350 

* SWIVEL BASE 

a 1 YEAR WARRANTY 


$119.95 
MULTISYNC asynec $549.95 


* ORIGINAL CGA/ EGA/PGA COMPATIBLE MONITOR 


* AUTO FREQUENCY ADJUSTMENT 
* RESOLUTION AS HIGH AS 800 x 560 

EGA BY CASPER $399.95 
* 15.75/21.85 KHz SCANNING FREQUENCIES 

* RES: 640 x 200/350 * .31mm DOT PITCH 
* 14" BLACK MATRIX SCREEN * 16 COLORS FROM 64 


RGB BY CASPER $279.95 


+ COLOR/GREEN/AMBER SWITCH * RES: 640 x 240 
* RGB/IBM COMPATIBLE a 14" NON-GLARE SCREEN 
a ,JS3mm DOT PITCH * CABLEFOR IBM PC INCLUDED 


MONOCHROME s» «vovo^ $69.95 


* IBM COMPATIBLE TTL INPUT 
* 12" NON-GLARE AMBER SCREEN 
+ ATTRACTIVE CASING WITH А TILT/ SWIVEL BASE 


TOLL FREE 
U.S. & CANADA 
800-538-5000 


4 


* SAVES SPACE AND REDUCES 
POWER CONSUMPTION 

* IDEAL FOR PCs WITH FULL 
HEIGHT FLOPPIES 

* LEAVES ROOM FOR A HALF 
LENGTH CARD IN ADJACENT 
SLOT 


» 160 CPS DRAFT. 32 CPS NLQ MODE 
« SUPPORTS EPSON/IBM 
GRAPHICS 
*9x9 DOT MATRIX 021 095 
SPACING & PITCH 
IBM COMPATIBLE PRINTER CABLE $9.95 
REPLACEMENT RIBBON CARTRIDGE $7.95 


PIN FEEDS 


| TEAC MAINTENANCE MANUAL 


41256 150ns $295 


9/4” SEAGATE HARD DISK DRIVES 


57-225 | HALF HEIGHT 20MB 65ms $259 
ST-238 HALF HEIGHT 30MB 65ms (RLL) $299 
ST-251 HALF HEIGHT 40MB 40ms $469 
ST-277 HALF HEIGHT 60MB 40ms (RLL) $649 
ST-4038 FULL HEIGHT 30MB 40ms $559 
ST-4096 FULL HEIGHT 80MB 28ms $895 


Ү? HEIGHT FLOPPY DISK DRIVES 


5'A" TEAC FD-55B 05/00 360K $109.95 
5%" TEAC FD-55F DS/QUAD 720K $124.95 
5'4" TEAC FD-55GFV DS/HD 1.2M $154.95 
5'4" MITSUBISHI DS/HD 1.2M $119.95 
5'4" DS/DD 360K $69.95 
3?" MITSUBISHI 05/00 (AT OR XT} $129.95 


DISK DRIVE ACCESSORIES 


TEAC SPECIFICATION MANUAL $5.00 
$25.00 
$2.95 
$4.95 
$2.95 
$1.19 


У HT MOUNTING HARDWARE FOR IBM 
MOUNTING RAILS FOR IBM AT 

“Y” POWER CABLE FOR 5'4" FDDs 

5%" FDD POWER CONNECTORS 


DRIVE ENCLOSURES 
WITH POWER SUPPLIES 


САН-25У5 DUAL SLIMLINE FOR 5%" 
CAB-1FH5 FULL HEIGHT FOR 5%" 
CAB-2SV8 DUAL SLIMLINE FOR 8" 
CAB-2FH8 DUAL FULL HEIGHT FOR 8" 


EASYDATA MODEMS 


АН models leature auto-dial/answer/redial on busy. 
power up sell test, touch tone or pulse dialing, built-in 
speaker. Hayes and Bell Systems 103 & 212A com- 
patible, full or half duplex, PC Talk Ill Communica- 
tions soltware with internal models and more. 


INTERNAL 
12H  1200BAUD ^cARD $89.95 


24B 2400BAUD FULL CARD $179.95 
EXTERNAL 
(NO SOFTWARE INCLUDED) 
12D 1200 BAUD 
24D 2400 BAUD 


$119.95 
$219.95 


COMPUTER CASES 


Attractive, sturdy steel cases fit the popular sized 
motherboards and include speakers, faceplates, 
exparisiam slots and all necessary hardware. 


XT STYLE FLIP-TOP 
XT STYLE SLIDE-TOP $39.95 
AT STYLE SLIDE-TOP $89.95 | 


* FRONT PANEL KEYLOCK AND LED INDICATORS 


JR. AT STYLE FLIP-TOP $149.95 


* INCLUDES 180 WATT POWER SUPPLY 


$34.95 


| * FRONT PANEL KEYLOCK AND LED INDICATORS 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


ОН Microdevices 
110 Knowles Drive, Los Gatos, CA 95030 


Toll Free 800-538-5000 * (408) 866-6200 
FAX (408) 378-8927 * Telex 171-110 


COPYRIGHT 1987 JDR MICRODEVICES 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order. $10.00. For shipping and handling include $2.50 tor UPS 
Ground and $3.50 for UPS Air. Orders over 1 b. and foreign orders may require additional 
shipping charges—please contact our sales department tor the amount. CA. residents 
must include applicable sales tax. Al! merchandise is warranted for 90 days uniess 
otherwise stated. Prices are subject to change without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to substitute manufac- 
turer. All merchandise subject to prior sale. A full copy of our terms is available upon 
request. Mems pictured may only be representative. 


THE JOR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS AND JDR MICRODEVICES ARE TRADEMARKS OF JDR MICRODEVICES. 
IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. APPLE IS A TRADEMARK OF APPLE COMPUTER. 
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ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY 
INTERFACE CARDS = & Seagate 


Ү2 HEIGHT HARD DISK DRIVES 1/2 HT HARD DISK SYSTEMS 


4045469 2045289 
6054,56849 30 329 


MCT-MGP 


DISPLAY CARDS 


MCT-MGP MONOCHROME GRAPHICS $5995 Drives аге Seagate models ST-251 (40 MB) & Systems include Seagate '/; height hard drive, 
| TRUE HERCULES COMPATIBILITY. SUPPORTS LOTUS 123 ST-277 (60 MB RLL) 5%” half heights drive controller. cables & instructions. All 
| * SOFTWARE DRIVER ALLOWS COLOR GRAPHICS PROGRAMS TO RUN FAST 40ms access time! drives are pre-tested & warranted for 1 year. 


ON A MONOCHROME MONITOR * PARALLEL PRINTER PORT 


MOT -EGA ENHancen GRAPHICS ApAPTORS 14995 


100% ІВМ COMPA TIBLE. PASSESIBMEGA DIAGNOSTICS 
* 256K OF VIDEO RAM ALLOWS 640 x 350 IN 16 OF 64 COLORS 
| * COMPATIBLE WITH COLOR AND MONOCHROME ADAPTORS 


МОТ-00 соон спАРНІСЅ АСАРТОВ $4995 


COMPATIBLE WITHIBM COLOR GRAPHICS STANDARDS 


* SHORT SLOT SUPPORTS RGB, COLOR & COMPOSITE MONOCHROME 
* 640/320 x 200 RESOLUTION, LIGHT PEN INTERFACE 


MULTIFUNCTION CARDS 
T-MF MULTIFUNCTION 


ALL THE FEATURES OF 6 PACK- AT HALF THE PRICE 
* 0-384K DYNAMIC RAM USING 41645 
* SERIAL, PARALLEL. GAME PORTS, CLOCK/CALENDAR 


MCT-MGMIO 3 monocraPHicsvo $4. 4.995 


TOTAL SYSTEM CONTROL FROM A SINGLE SLOT 
+ 2 FLOPPY CONT, SERIAL, PARALLEL, GAME FORT, CLOCIC/CAL 
* RUN COLOR GRAPHICS SOFTWARE ON A MONOCHROME MONITOR 


MCT-MIO MULTI1/O FLOPPY $2995 


A PERFECT COMPANION FOR OUR MOTHERBOARDS 
| « SERIAL, PARALLEL. GAME PORT, CLOCK CALENDAR 
+ SUPPORTS UP TO 2 360K FLOPPIES, 7201< WITH DOS 3.2 


MIO-SERIAL 2nd SERIAL PORT 515% 


MCT-10 MULTI I/O CARD $5995 


USE WITH MCT.FH FOR A MINIMUM OF SLOTS USED 


à $4085 
+ SERIAL PORT, CLOCK CALENDAR WITH A BATTERY BACK-UP МСТ-5150 хт<туге .луоот 540 
* PARALLEL PRINTER PORT ADDRESSABLE AS LPT1 OR LPT2 


{O-SERIAL 2nd SERIAL PORT 545% MCT-5151 KB5151"" EQUIV. 56485 


i | Dear Sirs, 
МСТ ATME TO ee жы сс: 1 39% WHY BUY А SYSTEM FROM JDR? t ЖЕТІ y uid ago ofi Me "del ys; 
YTES 3 HE AT that in aday and age of excuses, delays, 
* BUILD IT YOURSELF AND SAVE | 
* USER EXPANDABLE TO 1.5 MB OF MEMORY (ZERO K INSTALLED broken promises and a general total 
SINCLUPEE SERENA NOIPABALLECGORE | * QUALITY COMPONENTS AT COMPETITIVE PRICES jacket intacsnt, it wadi сва1р1 кепге 


IBM COMPATIBLE 
KEYBOARDS 


FULL ONE YEAR WARRANTY 


IBM COMPATIBLE - 
MOTHERBOARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-TURBO тиуғво 477/8мн 50095 


* 4.77 OR 8 MHz OPERATION WITH 8088-2 & OPTIONAL 
8087-2 CO-PROCESSDR 

* DYNAMICALLY ADJUSTS SPEED FOR MAXIMUM 
THROUGHPUT & RELIABILITY DURING DISK 1 О 

* CHOICE OF NORMAL. TURBO MODE OR SOFTWARE SELECT 
PROCESSOR SPEED 


MCT-XTMB STANDARD MDTHERBDARD 58795 
MCT-ATMB 802866/8MHz 927095 


+ 8SLOT (2 EIGHT BIT, 6 SIXTEEN BIT) AT MOTHERBOARD 

« HARDWARE SELECTION OF 6 OR 8 MHz 

* 1WAIT STATE 

« KEYLOCK SUPPORTED, RESET SWITCH, FRONT PANEL LED 
INDICATOR 

| * SOCKETS FOR 1 MB OF RAM AND 80287 

* BATTERY BACKED CLOCK 


MCT-BATMB мм гоз 538995 


* REPLACEMENT BOARD FOR XT STYLE CHASSIS 

* OPERATE AT 6/10 MHz WITH UP TO 1MB ON-BOARD 
MEMORY (ZERO K INSTALLED) 

* SOCKET FOR 80287 MATH CO-PORCESSOR 

* BATTERY BACKED CLOCK 

* 8 SLOTS: 2 EIGHT BIT, 6 SIXTEEN BIT 
* USES CHIPS & TECHNOLOGY CHIP SET FOR RELIABILITY 

| AND SMALL SIZE 


MCT-5339 $7995 


* IBM ENHANCED STYLE LAYOUT 

* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

* LED INDICATORS 

* AUTO REPEAT FEATURE 

| * SEPARATE CURSOR PAD 


MCT-5060 $5995 


“ІВМ AT STYLE LAYOUT 

* SOFTWARE AUTOSENSE FOR XT ORAT 
COMPATIBLES 

* LED INDICATORS 

* AUTO REPEA T FEATURE 


ATMF-SERIAL 2nd SERIAL PORT 52495 * Ы vade ode SUPPORT IN THE U.S. to have my insignificant order handled 
in such a professional and pleasant 


Gary Reed 
MCT-ATIO AT MULTI I/O $5995 у=» 
USE WITH MC T-ATFH FOR A MINIMUM OF SLOTS USED 
« SERIAL, PARALLEL AND GAME PORTS 
+ USES 16450 SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 


ATIO-SERIAL 2nd SERIAL PORT 5249 


MEMORY CARDS 
MCT-RAM 576K RAM CARD $5995 


A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 
* USER SELECTABLE CONFIGURATION AMOUNTS UP TO 576К USING 
64K & 256K RAM CHIPS (ZERO K INSTALLED) 


MCT-EMS  &xeANpED memory САВО 519495 


2 MB OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY FOR XT 
* CONFORMSTOLOTUS INTELEMS + USER EXPANDABLETO2MB 
«EXPANDED CONVENTIONAL MEMORY, RAMDISK AND SPODLER 


MCT-ATEMS AT VERSION 139% 


DRIVE CONTROLLERS 
MCT-FDG  rLoPPvbisk conTROLLER $2995 


QUALITY DESIGN OFFERS 4 FLOPPY CONTROL INA SINGLE SLOT 
* INTERFACES UPTO 4 FDDs TO AN IBM PC OR COMPATIBLE 
• SUPPORTS BOTH DS DD AND DS QD WITH DOS 3.2 


MCT-HDG нлғо ок сомтволлея $7995 


HD CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL 
* SUPPORTS 16 DRIVE SIZES INCLUDING 5, 10, 20, 30 & 40 MB 
* DIVIDE 1 LARGE DRIVE INTO 2 SMALLER, LOGICAL DRIVES 


MCT-FDG-1.2 12мв FLOPPY CONTROLLER $8995 


ADD VERSATILITY & CAPACITY TO YOUR XT 
« SUPPORTS 2 DRIVES, BOTH MAY BE 360K OR 1.2 MEG 
* ALLOWS DATA TO FLOW FREELY FROM XTs TO ATs 


MCGT-FH  rLoPPv/uHaRD CONTROLLER $13995 


SYSTEM STARVED FOR SLOTS? SATISFY 1T WITH THIS TIMELY DESIGN 
* INTERFACES UP TO 2 FDDs & ? HDDs, CABLING FOR 2 FDDs & 1 HDD 
« SUPPORTS BOTH DS DD & DS QDWITH DOS 3.2 


MOT-ATFH лт ғ_оррү/нАВо contaotten $ 14995 


FLOPPY HARD DISK CONTROL IN A TRUE AT DESIGN 


* SUPPORTS UP TO 2 360K 720K 1.2MB FDDs 
ASWELLAS 2 HDDs USING STANDARD CONTROL TABLES 


BUILD YOUR OWN 
256K XT COMPATIBLE 


x MOTHERBOARD 

x 256K OF MEMORY 

x 135 WATT POWER SUPPLY 
х FLIP-TOP CASE 

x XT STYLE KEYBOARD 

* 360K FLOPPY DRIVE 

x DRIVE CONTROLLER 

x MONOCHROME MONITOR 
* GRAPHICS ADAPTOR 


FOR ONLY 548915 


ANYONE CAN BUILD A SYSTEM IN ABOUT : 3 : 
2 HOURS USING A SCREWDRIVER AND 
OUR EASY-TO-FOLLOW INSTRUCTIONS! 


DEVELOPMENT TOOLS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-EPROM ғғосвлммен $12995 


PROGRAMS 27 хх & 27 xxx EPROMS UPTO 27512 
* SUPPORTS VARIOUS PROGRAMMING FORMATS 
AND VOLTAGES 
* SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 
* READ, WRITE, COPY, ERASE CHECK AND VERIFY 
* SOFTWARE FOR HEX AND INTEL HEX FORMATS 


MCT-EPROM-A #4GANG PROGRAMMER 2180995 
MCT-EPROM-10 10 GANG PROGRAMMER 529985 


MGT-PAL ғл.рвноснлммен $26995 
МСТ-МР processorproc. $19995 
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. EDITORIAL INDEX BY COMPANY | 


Index of companies covered in articles, columns, or news stories in this issue. 
Each reference is to the first page of the article or section in which the company name appears. 


INQUIRY # COMPANY PAGE INQUIRY # COMPANY PAGE INQUIRY # COMPANY PAGE 
ABSOER © sexo erre ora) 120 764 CONNECTICUT 779 LEADING EDGE HARDWARE 
ADDISON-WESLEY ............. 51,225 MICROCOMPUTER ................ 67 РКОЮЧСТАҢ; аена 67 
ADOBE codcx xk ex сты rers 199 CONSUEAIR. vide OA asst 120 811 LETRASETUSA........................ 7 

781 ADVANCED LOGIC RESEARCH ... 67 CONTROL DATA ...................... ТАЛ: «732. LEEVCOLG uis vehe nU EXER ce I REP 67 
ADVANCED MICRO RESEARCH...11 CONTROL-C SOFTWARE ............. 11 936 LOGITECH ..... e reor rrt 199 
ADVANCED VISION RESEARCH 169 794 CORAL SOFTWARE ............ 67 803 LOTUS DEVELOPMENT.... 124,215, 

893 ЖЕТІ. eacus жанында 169 CORDATA реаби гас 169 962 233 
АБАТ ИНЕЛЕР 11 or MES ecco TET 97 

955 AMERICAN EXPERTECH .......... 233 757 CURTIS MANUFACTURING ........ 67 ue MACMEMORY® зынасына 67, 161 

898 CHOR з. ул pour = 754 D.L. WEST MANUFACTURING .... 67 MACMILLAN PUBLISHING .......219 

899 APPARAT............................... 124 760 БРАТА SPEC ........... o eror rani 67 938 MANNESMANN TALLY ............ 199 
APPLE COMPUTER i1. 18. 109 WATACOPY aoo i uror m er br Ego 169 805 МАМИУ5ОЕТ............................. 67 

120, 169, 199 959  DATAMATE...... Metin codi er eu uA 233 MANX оаа evecta Opa Vos жааз 120 
APPLE PROGRAMMER'S AND DEFINICON SYSTEMS .............. 120. 940 МАРВКИЇ\Ч............................... 215 
DEVELOPER'S ASSOCIATION ..109 о iecore eur opardics toledo peau qe. 169 891 MARSHAL LANGUAGE 

853 APPLIED REASONING 97 DIG BE қ-а дыр rex re s 199 SYSTEMS. мыызраовьыны уағы 185 
ARITY семасы ашамын M тюл SEEN е; Sa? МАТЫ lm 

956 Е тами күр 233 895 DIGITAL RESEARCH ................ 169 MCGRAW-HILL ....................... 225 

766 AST RESEARCH................. 67. 169 792 DISK ЅОҒТМАВЕ ...................... 67 897 MERIDIAN TECHNOLOGY ........ 169 
POT ee е. : 185 DOVER PUBLICATIONS ............ 29] 963 MICRO DATA BASE SYSTEMS ..... 233 

885 АТАЕВ Гоа аага басыр 153 798 DSP ОЕУЕГОРМЕМТ................. 67 964 
ОСОН Tz 761 ГПҮМАМАС............................... 67 751 MICROGRAFX ......................... 67 

771 ATLANTIC MICROSYSTEMS 67 EICON TECHNOLOGIES 11 808 МЇСКОГҮТ!С$......................... 67 

DUO т жола 22-2, а tpa EE QUE 905 MICRON TECHNOLOGY ...........124 

753 AUTODESNK. „асна 67 797 ELSEVIER SCIENTIFIC 965 MICRORIM 233 

767 AUTOMATED IDEAS.................. 67 «ОЕТМАВЕ........................... 67 782 MICROS ОЕТ ерки 5 167.1 24 

(UU EN Lc 6i pP 67 943  ENZAN-HOSHIGUMI................ 215 B8 777 | 61 : 185 2] 5 

EPSON Cossus ibat [S kei ra EE CO e 199 ( 
BANTAM COMPUTER BOOKS ....109 896 EVOLUTION COMPUTING 169 941 MICROSPEED ......................... 215 
ВАЅІС ВООК :. :-.22;;...........ӛ... 237 960 EXCALIBUR TECHNOLOGIES ... 233 МІКЕОТЕК............................. 169 

957 ВАТЕШ Е......................... 225,233 у MIT РКЕ$$................ 225, 237, 29] 
BAUER ENTERPRISES ............... 11 763 ЕТРЗОҒКТМАВКЕ........................ 67 MITSUBISHI ааьан 141 
BELL RESEARCH ЕООД 141 906 MONOLITHIC SYSTEMS ........... 124 

LABORATORIES ................... 29] MOTOROLA .... 11, 120, 153, 161, 317 
ВЇТ$ТЕВЕАМ............................. 11 GENERIC SOFTWARE ................ 18 775 МОЅІСООЕЅТ.......................... 67 
надаа arises ee aang ea pi HAYES MICROCOMPUTER КЕСЕ 133, 145 

783 BLASER INDUSTRIES ый iiA Шы ELLE 67 PRODUCTS паяка нее и наан вав 9924995 M 169 758 NEC HOME ELECTRONICS USA 5 67 

900 BOCA RESEARCH ............. 124, 133 810 НЕІ РМАТЕ SOFTWARE .............67 942 NEW DIRECTIONS SOFTWARE.. 215 
BORLAND INTERNATIONAL 185,261 755 HEWLETT-PACKARD .......... 18,67. 907 NEWER TECHNOLOGY 04 

806 BRENTMARK SOFTWARE .......... 67 780 169, 185, 199 NORTH НОШАМЮ 225 

934 BRODERBUND SOFTWARE........ 199 796 НЈЅ ВЕЅЕАВСН ........................ 67 NOVIX уу оу .. 18 
BUSINESSLAND .................... 145 о o ee ap NOVIX ааа 

799 ВУ ENGINEERING ................. 67 op ИЕР ДЕНЕЛІК VAR NOVY SYSTEMS ........ь........-....161 
CANON USA cere nenne 18,161 961 INFORMATION BUILDERS ........ 233 ЕА mE 11 

жы c um gun in. d bdo ID vu TET x 777 ORCHID TECHNOLOGY ............. 67 

nee. е 1ТМТЕП................у ‚ 141, 169, 890 OREGON SOFTWARE ...............185 

901 CHEETAH INTERNATIONAL......124 766 INTEREX ........................ 67 OSBORNE/MCGR AW-HILL 269 

770 СІММАВАК SOFTWARE.............. 67: BP TOMEG ананаса. Be ака ATUS 

ah E E D c | 2 : ТІ... 169 PANASONIC асаалаа: 11 
ONCE: PAUL MACE SOFTWARE ............169 
COMPAD bros as 141, 185 JAMES RIVER GROUP ................ ll 908 РВ]Ј.......................... : CHEN 124 
СОМРО$САМ..,....................... 161 JLEASER ice darc v e PD RR EE ER 169 РСОЦЕСЕ.......................... 133 
903 COMPUTER ELEKTRONIK 795 JMI SOFTWARE CONSULTANTS .. 67 883 PC’SLIMITED.................... 11, 141 
ІМЕО5ТҮ8.................... 4 ннн. 124 4 РЕЛЕ: соает ець 11 
884 COMPUTER RESOURCE ИИ ен PHOENIX TECHNOLOGIES 22711 
CENTER ояна ата ve Ass 97 KYOCERA ............................. 199 804 PRECISION ПГАТА...................... 67 
807 CONCEPT DEVELOPMENT PRENTICE-HALL .............. 291, 317 
SYSTEMS S шаа азады Ы 67 852 LAHEY COMPUTER SYSTEMS....97 999 PROFIT SYSTEMS .................... 124 

762 CONNECT COMPUTER.............. 67 LAWRENCE ERLBAUM 966 PROGRAMMING LOGIC 
ASSOCIATES .................... 225 5Ү5ТБМ6............................. 233 
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800 PULSE RESEARCH ...........-.- 67 856 SOFTWARE BOTTLING .............. OF #786» ТРАМ МУ самса асады 67 
78 ОЧАМНТА$............................... 67 968 UM $Ү$ТЕМ$................ Е" 944 TURNERHALL PUBLISHING .....215 
OUME Ыы ымыны ды ы ыла 199 SRI INTERNATIONAL... 25] 790 : 2... on : a 
888 БВАРПО$................................. 161 801 STATISTICAL PROGRAMS .......... 67 $02 US WEST KNOWLEDGE 
773 RCAGLOBAL SUN МІСВОЅҮЅТЕМЗ............... 185 ENGINEERING 6 
COMMUNICATIONS ............... 67 910  SUNTEK INFORMATION > т 
READY $Ү$ТЕМ$...................... 11 SYSTEMS лғы 124, 133 VAN NOSTRAND REINHOLD .....317 
69 $ҮМАМТЕС...................... 233.25]. -760. VERTICOM 22022502522 
889 SABA TECHNOLOGIES ............. 161 ^ 1 769 УЕВТІСОМ............-.434х. o 
VIDEO $ЕМЕМ.................... 11, 141 
$АММА................................... 18 TANDON осо E а EUR 215 912 VUTEK SYSTEMS 124 
892 SANTA CRUZ OPERATION......... 185 TANDY оао [61.289 20020 Fe nae LIT E ET S 
$СОТТ-ЕОВЕ$МАМ................... 57 MIESCOTECMAR oe ымш бына: 124 WESTERN DIGITAL .................. 141 
786 ЅЕСОМР МАУЕ......................... 67 774 TEXAS INSTRUMENTS ........ 67, 233 WHIZZARD WORKS .................. 11 
858 SEMANTICS MICROSYSTEMS..... 97 970 789  WIZDOM COMPUTER ............... 67 
SILICON COMPOSERS ............... 18 855 THE COMPLETE PC .................. 97 
SILICON VALLEY SOFTWARE.. MN 120 793 THEOS SOFTWARE TIERE 67 894 XEROX »apusspsueaseb5seqeupet 18, 169, 199 
SIMON & SCHUSTER ................ 291 972 THUNDERSTONE .................... 233 ZENITH DATA SYSTEMS .... 145, 199 
776 <ОЕТАІР..........:........... M 67 851 TOSHIBA AMERICA ............. 97, 145 па БИТ ыллын ралы ад 11 
967. <5ОЕТ5ЗҮКМС...;.::...................... 233 887 TOTAL SYSTEMS 
939  SOFTVIEW ............................. 199 ІМТЕСЕАТІОМ...................... 16! 


COMING UP IN BYTE 


Products in Perspective: 


Our usual fixtures—What's New, Short Takes, and First 
Impressions—are followed by a Group Review of database 
software and an associated BIX Product Focus discussion. 


System reviews look at the PC Designs 386, the Toshiba 
T1000 and T3100 Plus, and the Symmetric 375. 


Hardware reviews include graphics boards using the Texas 
Instruments 34010 chip and an evaluation of the GCC 
Personal Laser Printer. 


Languages due for review are Allegro Common LISP for 
the Apple Macintosh and Personal REXX. 


Rounding out the reviews are applications software 
reviews: a comparison of two spreadsheet compilers (Baler 
and Liberty), Microsoft's Bookshelf CD-ROM, and 
Professional CAD. 


Columnists Jerry Pournelle and Ezra Shapiro contribute 
their personal perspectives on products new and 
noteworthy. 


In Depth: 


You'll learn about managing megabytes in January. 
Individual articles will explore immense storage 
management, fractal image compression, query optimiza- 
tion, and achieving mainframe performance. We will also 
run a Resource Guide listing names and addresses of 
many sources of storage-management hardware and 
software. 


Features: 


Articles on Monte Carlo simulation, n-grams: a new way 
to index documents, fast Hartley transform, and system 
calls in Modula-2. 
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THE SMALL syst EMS JOURNAL 


IDENTIFICATION CARD 


John Sample 


785432189 


All you need is a touch-tone telephone and your subscriber I.D. number. 
See instructions facing the Reader Service cards in the back 
of this issue for outrageous time-saving opportunities! 


BYTE ADVERTISING SALES STAFF: 


*BYTE' Telephone Inquiry Processing Service 


Dennis J. Riley, Advertising Sales Manager, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 


NEW ENGLAND 


ME, NH, VT, MA. RI, ONTARIO 
CANADA & EASTERN CANADA 
Paul McPherson Jr. (617) 262-1160 


McGraw-Hill Publications 
575 Boylston Street 
Boston, MA 02116 


ATLANTIC 
NY, NYC, CT, NJ (NORTH) 


Leah G. Rabinowitz (212) 512-2096 


McGraw-Hill Publications 


1221 Avenue of the Americas— 


39th Floor 
New York, NY 10020 


Dick McGurk (203) 968-7111 
McGraw-Hill Publications 
Building A-—3rd Floor 

777 Long Ridge Road 
Stamford, CT 06902 


EAST 

PA, KY, OH, NJ (SOUTH), 
MD, VA, W.VA, DE, D.C. 
Daniel Ferro (215) 496-3833 
McGraw-Hill Publications 
Three Parkway 

Philadelphia, PA 19102 


NORTHEAST MAIL ORDER 
AND RETAIL ACCOUNTS 


Bill Watson (603) 924-7255 
One Phoenix Mill Lane 
Peterborough, NH 03458 


SOUTHEAST 
NC, SC, GA, FL, AL, TN 


Carolyn F. Lovett (404) 252-0626 


McGraw-Hill Publications 


4170 Ashford-Dunwoody Road 


Suite 420 
Atlanta, GA 30319 


MIDWEST 


IL, MO, KS, 1А, ND, SD, MN, 


WI, NB, IN, МІ, MS 


Bob Denmead (312) 751-3740 


McGraw-Hill Publications 
Blair Building 
645 North Michigan Ave. 


Chicago, IL 60611 


SOUTHWEST, 
ROCKY MOUNTAIN 
CO, WY, OK, TX, AR, LA 


Karl Heinrich (713) 462-0757 


McGraw-Hill Publications 


7600 W. Tidwell Rd.—Suite 500 


Houston, TX 77040 


International Advertising Sales Staff: 


Mr. Hans Csokor 
Publimedia 
Reisnerstrasse 61 
A-1037 Vienna, Austria 
222 75 76 84 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
PO Box 2156 

Bat Yam, 59121 Israel 

3 866 561 321 39 


Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Liebigstrasse 19 

D-6000 Frankfurt/Main 1 
West Germany 

69 72 01 81 


Mrs. Maria Sarmiento 
Pedro Teixeira 8, Off. 320 
Iberia Mart 1 

Madrid 4, Spain. . 

1 45 52 891 


Mr. Gert Moberg 

Andrew Karnig & Associates 
Finnbodavagen 

8-131 31 Nacka, Sweden 
8-44 0005 


Mr. Alain Faure 
McGraw-Hill Publishing Co. 
128 Faubourg Saint Honore 
75008 Paris 

France 

(1) 42-89-03-81 
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SOUTH PACIFIC 7. 
SOUTHERN CA, AZ. NM, LAS 
VEGAS 

Jack Anderson (714) 557-6292 
McGraw-Hill Publications 

3001 Red Hill Ave. 

Building #!—Suite 222 

Costa Mesa, CA 92626 


Tom Harvey (213) 480-5243 
McGraw-Hill Publications 
3333 Wilshire Boulevard #407 
Los Angeles, CA 90010 


NORTH PACIFIC 

Hi, WA, OR, ID, MT, 
NORTHERN CA, 

NV «ЕУ. а) VEGAS), UT, 
W. CANA 

Mike Мете (415) 362-4600 
McGraw-Hill Publications 

425 Battery Street 

San Erancisco, СА 94111 


Bill McAfee (415) 349-4100 
McGraw-Hill Publications · 
951 Кау! s Island Blvd.— 
3rd Floo 

San М СА 94404 


Mr. Arthur Scheffer 
McGraw-Hill Publishing Co. 
34 Dover St. 

London WIX 3RA 

England 01 493 1451 


Manuela Capuano 
McGraw-Hill Publishing Co. 
Via Flavio Baracchini 1 
20123 Milan, Italy 

02 86 90 617 


Seavex Ltd. 
400 Orchard Road, #10-01 
ыл” 0923 
Repusic. of Singapore 
734-9790 - 
Telex RS35539 SEAVEX 


BYTE BITS (2x3) 

Dan Harper (603) 924-6830 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


The Buyer's Mart (1х2) 
Mark Stone (603) 924-3754 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Regional Advertising 


(So. CA, Mid-Atlantic, Southeast, 


New York/New England) 
Elisa Lister (603) 924-6830 
BYTE Publications 


One Phoenix Mill Lane 
Peterborough, NH 03458 


Seavex Ltd. 
503 Wilson House 
19-27 Wyndham St. 


Telex: 60904 SEVEX HX 
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Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
INTERNATIONAL SECTION 96 A 1-24 | REGIONAL SECTION 484 ITRON .................. SCA-3 | Southeast 96 SE 1-8 
No domestic inquiries please. 485 ITRON .....,............ SCA-2 
Northeast 96 NE 1-24 * MCGRAW-HILL BOOKS..... SCA-5 522 B&W COMPUTERS ......... SE-1 
401 ACER/MULTITECH ......... 96A-1 * MICROMINT..... еее SCA-8 523 BULLDOG COMPUTER ....SE-6,7 
402 ALEXMAN LTD............ 96A-22 452 APPL. PROGRESSIVE ELEC. NE-6,7 486 QUALITY МІСВО .......... SCA-7 * BYTE ТЇР&................ SE-4 
403 APPLIED LOGIC SYS., INC. . .96A-10 453 ATLANTIC MICRO ......... NE-18 487 RIX SOFTWORKS ......... SCA-1 524 COMPUTER PRODS. CORP. .SE-3 
404 ATHENE CONSULTANTS . . .96A-22 454 B&W COMPUTERS ,....... NE-11 488 RIX SOFTWORKS ......... SCA-1 * COMPUTERS FOR THE BLIND SE-2 
405 BOL our roD 96A-21 * COMPUTER MUSEUM ..... NE-17 * ROBERT TINNEY GRAPHICS SCA-6 * МСВОММТ............... SE-8 
* BYTE MARKETING ....... 96A-23 455 COTTAGE COMPUTERS ....NE-10 525 SUNNYVALE MEMORIES ....SE-5 
406 СОМІЕХ ................ 96А-21 456 ELECTRIFIED DISCOUNTERS NE-21 
407 COMPUADD ,............ 96A-24 457 EXHIBITION MARKETING...NE-12 | Pacific Northwest 96 PNW 1-8 | Southwest 96 SW 1-8 
408 CONNEXIONS ........... 96A-22 458 HORIZON SALES ......... NE-22 
409 CUT PRICE SOFTWARE... .96A-22 459 INCOMM CO. ...... "WES NE-15 * COMPUTERS FOR THE BLINDPNW-8 * BYTE ТЇР$................ SW-8 
410 С.А5. COMPUTER POINT .96A-21 460 INMAR, ІМС............... NE-14 496 COMPUTOWN............ PNW-1 * COMPETITIVE COMP PROD. SW-6,7 
411 ПАТАВОХ................ 96A-21 461 INNOVATIVE TECHNOLOGY . . NE-18 497 INNOVATIVE TECHNOLOGY .PNW-8 * COMPUTERS FOR THE BLINDSW-8 
412 DIAMOND SOFTWARE ....96A-22 462 ITRON ................... NE-3 498 ITRON ............. LL. PNW3 529 CONNECTIONS UNLIMITED ..SW-3 
413 DIAMOND SOFTWARE ....96A-21 463 ITRON ........ Mm NE-2 499 ІТНОМ.............. S, PNW-2 530 CONNECTIONS UNLIMITED ..SW-3 
СТАРЕЕ veri kx улаи 96A-22 464 KEITHLEY DAC ........... NE-14 500 PRINTER WORKS, THE (2 PNWS ӚЗІ KEITHLEVY ОАС............ SW-5 
415 EURO-LINK..,........... 96A-17 465 LIVING SOFTWARE....... . NE-4 * ROBERT TINNEY GRAPHICSPNW-6 * MCGRAW-HILL BOOKS ..... SW-4 
416 GAMMA PRODUCTIONS .. .96A-12 466 МАСІТНОМІС.............. МЕ-1 501 SURAH, ІМС.............. PNW-7 * МЇСВОММТ............... SW-1 
417 GAMMA PRODUCTIONS .....96A-12 * MCGRAW-HILL BOOKS. .... NE-20 502 TATUNG SCIENCE & TECH. . PNW-4 * ROBERT TINNEY GRAPHICS .SW-2 
418 GLENCO ENGINEERING . . .96A-14 * МІСПОМІМТ.............. NE-24 
419 GREY MATTER ........... 96A-9 467 MILLER MICRO SERV. ..... NE-22 Mid-Atlantic 96 WAT 1-8 
420 H SPEC SYSTEMS ....... 96A-21 * РС MEC ат NE-13 | Midwest 96 MW 1-12 
421 Uo e o 242 ыы ыз ты 96A-21 469 PC PERIPHERALS ........ NE-23 535 B&W COMPUTERS........ М/АТЛ 
422 ЕХІКОМ ..,,........ ‚‚‚.96А-15 470 PRINTERS PLUS .......... NE-19 506 B&W COMPUTERS ........ MW-1 536 COTTAGE COMPUTERS ...M/AT-4 
423 MAYFAIR MICROS ......... 96A-5 471 RIX SOFTWORKS .......... NE-5 * COMPARE COMPUTERS, INC.MW-11 837 ITRON |)...” М/АТ-2 
424 MICROPROCESSOR ENGIN. 96А-22 472 RIX SOFTWORKS .......... NE-5 * ЕХЕС-РС................. MW-5 538 ІТ8ОМ.................. MAT-3 
425 MITSUBISHI CHEMICAL .. .96А-19 474 TECHNOLOGY MKTG....... NE-10 507 GIG ..................... MW-7 * MCGRAW-HILL BOOKS .... WAT-7 
426 MPD ................... 96А-21 475 THE COMP. WAREHOUSE ....МЕ-9 508 HARDTIMES .............. MW-6 * MICROMINT ............. MAT-8 
427 NOKIA INFORMATION SYS.. .96A-13 476 THE COMP. WAREHOUSE ....NE-8 509 ITRON ,.................. MW-2 * ROBERT TINNEY GRAPHICS WATS 
428 PHILIPS TDS............ 96A-6,7 477 TOTAL SOLUTIONS ........ NE-16 510 1ТВОМ................... MW-3 539 TOTAL SOLNS. CONSLTS. ... WAT-5 
429 RTEK RESEARCH........ 96A-22 511 KEITHLEY DAC............ MW-4 
* SOFTLINE CORP. .,....... 96A-11 LA/San Diego * MICROMINT ............. MW-12 
430 SYSTEMS WEST .... .... 96A-21 Southern California 96 SCA 1-8 512 TOTAL SOLUTIONS CONS. ..MW-10 
431 TRIANGLE DIGITAL ....... 96A-22 513 VAR TECH .............. MW-8,9 | 
432 TRUST INTERNATIONAL... .96A-8 * COMPUTERS FOR THE BLINDSCA-4 514 YES MULTINATIONAL ...... MW-6 | ' Correspond directly with company. 


SUBSCRIBERS ONLY!* 


Use BYTES Telephone Inquiry Processing System 
Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 1 If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED 2) Write your Subscriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 5 below. 
(Do not add 0° to fill in blank boxes) 
3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0% to fill in blank boxes.) 
CALL TIPS 4) Now, on a Touch-Ibne telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 5) When TIPS says: “Enter Subscriber Number” 


SUBSCRIBER AND (Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 


Enter LJ CJ CJ LJ EJ CJ C1 CJ HÆ 


6) When TIPS says "Enter magazine code & issue code" 
Enter ШШ (1! A [7] (8) (8) 


ENTER YOUR Та) When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 


b) Repeat 7a as needed (maximum 17 inquiry numbers) 


HH 10. L1 L1 C1 (8) (8 


END SESSION 8) End session by entering [*] [*] [9] D (8) (8) 


Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


if you are nota poe fil out the subseription eard found in this issue or, call BYTE Circulation 800-423- 8912. 
*Domestic and Canadian Subscribers Only! 
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THE COMPUTER 


fntródueiniz PowerMate 386. Finally, a desktop computer 
built on the principle that impatience 15 a virtue. 

The new PowerMate” 386 from NEC. 

It's the fastest, most powerful member of our highly 
respected PowerMate family. With 32-bit memory. A CPU 
that runs at 16 MHz. (That's over 16 times faster than a con- 
ventional PC.) A disk drive that operates at 23 milliseconds. $ 
(That's 75% faster than a conventional PC.) And the kind of , “ 
reliability you need for tough applications ag mai 
like CAD/CAM, scientific modeling, | E 
desktop publishing and more. 

The new PowerMate 386 
wa from NEC. Because sooner Ж” Ж ЖҰ 
= or later, you’re going to 
25, have to take it to 
the limit. 


NEC Information Systems, Inc. 


To learn more, and to find out the name of the NECIS reseller nearest vou, call 1-800-343-4419 (in MA, 617-264-8635). 
In Canada, call 1- 800- 387-4313. Or write: NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719. 
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Tandy Computers: 
Because there 1s 
no better value’ 


The New Тапду 4000 


A price breakthrough 
in high-performance 
80386 technology. 


Put a Tandy 4000 on your desk and unleash 
the incredible power of the 32-bit, 16- 
megahertz 80386 microprocessor. Our Tandy 
4000 is so cost effective you can actually con- 
figure a 386 system for less than you'd pay for 
a competitor's 286 model. 


The 4000 is ready to run current PC and 
AT? software with incredible new speed. 
And when new operating systems such as 
OS/2™ become available, the full potential of 
80386 can be unleashed. 


When used with the XENIX? operating 
system, your Tandy 4000 can become the 
heart of a multiuser office system. Or con- 
figure the Tandy 4000 as a 3Com? work- 
group file server to achieve maxi- 
mum productivity. 


A built-in, high-capacity 

312" disk drive lets you 

store up to 1.4 million 

characters on pocket- 

sized diskettes. Six AT 
slots and two XT" slots give you 
plenty of room for system expansion. The 
Tandy 4000 also comes with serial and paral- 
lel ports, a 101-Кеу enhanced keyboard, and 
a keylock with chassis-lock mechanism for 
system protection. 


Come into your local Radio Shack Com- 


puter Center today and see the new Tandy 
4000—only $2599. (25-5000) 


Radio Лаек 


Priceapplies at Radio Shack Computer Centers and Participants T 
stores and dealers. Monitor, video display and operating systems sold C Q M P U T [= R C E IN TE m © 
separately. ЖЕНЕ TM and OS/2/TM Microsoft Corp. 3Com/Reg. 

TM 3Com Corp. AT/Reg. TM and XT/TM IBM. A DIVISION OF TANDY CORPORATION 
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